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LARCEST DEALERS REBUILT EQUIPMENT IN THE UNITED STATES 





EAST WORKS > f WEST WORKS 
New Freight and Passenger Cars{ 0 Separate Plants | Rebuilt Coaches, Cars, Engines 


HICKS LOCOMOTIVE & CAR WORKS 


GENERAL OFFICES, Chicago Heights, III. SALES DEPARTMENT, Fisher Building, Chicago, III. 











K. & M. 85 PER CENT. MAGNESIA SECTIONAL LOCOMOTIVE LAGGING Pressed Wrought Iron 


ASBESTOS GORRUGATED ROOFING and SHEATHING Open 
——= Turnbuckles 


—— 


— a eee 
No. Paint No. Rust Fireproof Waterproof Everlasting THE BEST 


ASBESTOS “CENTURY” SHEATING AND SHINGLES Adopted as Standard by « Majority 


of Railroads in the United States. 


Franklin Mfg. Co. THE 


CLEVELAND CITY FORGE 
Cc. J. S. Miller, Pres. FRANKLIN, PA. & IRON CO. 


a Cleveland, Ohio 























KRAKNO |; : 
re Rodger Ballast Car Co. 
THE R. F. JOHNSTON PAINT CO. CONVERTIBLE CAR SEE PAGE 8 








CINCINNATI, O. 











Anderson Economy Switch Stand 


Will Show an Enormous Saving in the 
Maintenance of Your Yard Switches 








2 MAXIMUM COST 
16: Cents oF REPAIRS 
If Switch is Run Through While Latched 


WRITE FOR CATALOGUE 


{American Valve and Meter Co. 
Dept. A. CINCINNATI, O. 
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CLARK’S PERFECT 


SAND DRIER 


No. 1 Dries About 10 Tons a Day 
No. 2 Dries About 5 Tons a Day 


PARKHURST & WILKINSON CO. 


Iron, Steel and Railway Supplies 
CHICAGO, ILL. 











Strength Is Safety 


in a Bumping Post 


THE HERCULES 
No. 2 is stronger 
by 25 to SO per 
cent than any oth- 
er bumping post 
in the market. 
itis made of boil- 
er plate and re- 
fined malleable 
iron. 


Cet the best. 


Write for catalog 
showing different 
styles and prices. 


Manufactured by 


JOHN M. cnet tae SONS, Racine, Wis. 











penned Time Checks 


No other system has proved 

so simple, so inexpensive to 

' \. install and so satisfactory in 

\ operation as fhe Time 
y\Check System. 


Our pamphlet “Time Checks 
and Their Use” is well worth 
the three minutes necessary 
for a reading. 


American Railway Supply Company 


24 Park Place, NEW YORK 
Address Dept. L. 








HERE 15 A WATER SOFTENER 
THAT REQUIRES NO SKILL 
TO OPERATE 


Put in the chemicals once in twelve 
hours and the water does the rest. 
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I 
All Working Parts 
at Ground ra 
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WATER ACTUALLY TREATS .ITSELF 


The water entering softener for treat- 
ment furnishes the power to run the ma- 
chine and also regulates the feed of 
chemicals. 

Any variation in the flow of water into 
the softener causes a corresponding 
variation in the flow of softening 
chemicals. The treatment is, therefore, 
absolutely correct under all conditions. 

Can you imagine anything more simple 
or easy to operate? 

An investigation will convince you of 
the superior merits of the 


BOOTH WATER SOFTENER 


L. M. Booth Company 


W. R. TOPPAN, Vice-Pres. and Gen’l Manager 


1019 Fisher Building, CHICAGO 
NEW YORK: 136 Liberty Street 
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THE 


SCREW SPIKE 
. TIE PLATE 














MAKES POSSIBLE 
the Proper Application of 


SCREW 
SPIKES 





PATENTED OCTOBER 12th, 1909 


Economy Rolled Steel Tie Plates 


Send for 
Catalog. 








Mills, 
ave, Portsmouth, 


FOR SCREW SPIKES FOR STANDARD SPIKES 


MANUFACTURED AND SOLD BY 


SPENCER OTIS COMPANY, new Yor 
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CLASSIFIED INDEX 
OF ADVERTISERS 


Asbestos Products. All kinds. 
Franklin Mfg. Co., Franklin, Pa. 


Asbestos Roofing Slates. 
Franklin Mfg. Co., Franklin, Pa. 
Asbestos Sheathing. 
Franklin Mfg. Co., Franklin, Pa. 
Ballast Cars. 
Rodger Ballast Car Co., Chicago. 
Ballast Placing Device. : 
Rodger Ballast Car Co., Chicago. 


Ballast Unloaders. 
Rodger Ballast Car Co., Chicago. 


Bridge Paint. 
Detroit Graphite Mfg. Co., Detroit, Mich. 
Dixon, Joseph, Crucible Co., Jersey City. 


Bumping Posts. 
Mechanical Mfg. Co., Chicago. 
Scott & Sons, J. M., Racine, Wis. 
Buliding Felts and Papers. 
Franklin Mfg. Co., Branklin, Pa. 
Cable Railways. 2 
Wm. J. aakine, New York City. 
Cars. : 
Hicks Locomotive & Car Wks., Chicago. 


Cars Ballast. : 
Hicks Locomotive & Car Wks., Chicago. 


Rodgers Ballast Car Co., Chicago. 
Cars Dump. r ; 

Hicks Locomotive & Car Wks., Chicago. 

Rodgers Ballast Car Co., Chicago. 


Cars Rebulit. 
Hicks Car & Locomotive Works, Chicago. 


Cattleguards. 
peonmard Cattle Guard Co., Birmingham, 
Ala. 
Clam Shell Buckets. : 
Wm. J. Haskins, New York City. 
Coal and Ore Handling Machinery. 
Rodgers Ballast Car Co., Chicago. 
Wm. J. Haskins, New York City. 
Coal Pockets and Equipment. 
Wm. J. Haskins, New York City. 


Concrete Mixers. 
Marsh Co., Chicago. 

Conveyors. ; 
Win. J. Haskins, New York City. 

Contractors’ Equipment and Suppiles. 
Hicks Locomotive & Car Wks., Chicago. 


Crossing (See Frogs and Crossings). 


Dump Cars. 
Rodgers Ballast Car Co., Chicago. 
Elevators. . 
Wm. J. Haskins, New York City. 
Fire Proof Paint. 
Detroit Graphite Mfg. Co., Detroit. 
Forgings . 
Cleveland City Forge & Iron Co., Cleve- 
land, 
Frogs and Crossings. . 
Indianapolis Switch & Frog Co., Spring- 
field, O. 
Frogs and Switches. 
Amer. Frog & Switch Co. ; 
Indianapolis Switch & Frog Co., Spring- 
field, O. 
Graphite. 
Detroit Graphite Mfg. Co., Detroit. 
Dixon, Jos., Crucible Co., Jersey City, N. J. 
Hoisting Machinery. : 
Wm. J. Haskins, New York City. 
Inspection Cars. 
Duntley Mfg. Co. 
Light Inspection Car Co., Hagerstown, Ind. 
Interlocking Switch Stands. 
Foster, Frank M., Columbus, O. 
Lamps & Lanterns. 
Adreon & Co., St. Louis, Mo. 
Railway Supply Co., St. Louis. 
Light, Locomotive (See Locomotive Con- 
tractors.) 
Journal Box Lids. 
Adreon & Co., St. Louis, Mo. 
Journal Box Wedges. 
Adreon & Co., St. Louis, Mo. 
Lights, Contractors. 
fells Light Mfg. Co., New York. 
Railway Supply Co., St. Louis. 
Lockers, Metal. 
Merritt & Co., Philadelphia. 
Locomotives. 
Torbert, A. C. & Co., Chicago. 
Vulvan Iron Works, Wilkes-Barre, Pa. 
Locomotives, Contractors’. 
Hicks, F. M., & Co., Chicago. 
Locomotives, Compressed Air. 
Atlantic Equipment Co., New York. 
Porter, H. K. Co., Pittsburg, Pa. 
Atlantic Equipment Co., New York. 
Porter, H. K., Co., Pittsburg. 
Locomotives, Second Hand. 
Hicks Locomotive & Car Works, Chicago. 








Lubricants (Graphite). 
—s Joseph, Crucible Co., Jersey City, 


Motor Cars. 

Duntley Mfg. Co. 
Nut Locks, 

Spencer Otis Co., Chicago. 
Oil Tanks. 

Bowser, S. F., & Co., Ft. Wayne, Ind. 
Paints. 

Detroit Graphite Mfg. Co., Detroit. 

Johnston Paint Co., R. F. Cincinnati, O. 
Paint and Varnish Gums. 

Standard Asphalt & Rubber Co., Chicago. 
Paving Asphalt and Fillers. 

Standard Asphait & Rubber Co., Chicago. 
Perforated Metal. 

Dixun, Joseph, Crucible Co., Jersey City, 

N. J. 

Pile Driving Engines. 

Mckeown, H. J., Cincinnati, O. 
Pipe, Cast Iron. 

Yale, Julian L. & Co., Chicago. 
Pipe Dip and Coatings. 

Standard Asphalt & Rubber Co., Chicago. 
Pipe Joint Paste. 

vetroit Graphite Mfg. Co., Detroit. 
Pneumatic Gates. 

buda Foundry & Mfg. Co., Chicago. 
Pneumatic Crossing Gates (See Gates Rail- 

road Crossing.) 

Pumps. 

Howser, S. F., & Co., Ft. Wayne, Ind. 
Pumps, Boiler Test. 
Rail Benders. 

spencer Otis Co., Chicago. 
Raii Braces. 

indianapolis Switch & Frog Co., Spring- 


fiela, OU. 
Spencer Otis Co., Chicago. 
Rail Drills. 
Indianapolis Switch & Frog Co., Spring- 
field, O. 


Rails (Second Hand.) 

Atlantic Equipment Co., New York. 

Buda Foundry & Mfg. Co., Chicago. 
Railroad Coatings. 

Standard Asphalt & Rubber Co., Chicago. 
Railway Equipment and Supplies. 

Railway Supply Co., St. Louis. 

sndiahazoss Bmltich & Frog Co., Spring- 


Bud, vy. 
Hicks Locomotive & Car Works, Chicago. 
Railways Supplies, General. 
Buda Foundry & Mfg. Co., Chicago. 
Railway Supply Co., St. Louis. 
Replacers, Car, and Engines. 
Adreon & Co., St. Louis, Mo. 
Rolling Steel Doors and Shutters. 
Adreon & Co., St. Louis, Mo. 
Atlantic Equipment Co., New York. 
Bird, F. W. & Son, East Walpole, Mass. 
Stowell Mfg. Co., Jersey City, N. J. 
Roof Paint. 
Carey Mfg. Co., The Philip, Cincinnati, O. 
Roofing Slates and Shingles, Asbestos. 
Franklin Mfg. Co., Franklin, Pa. 
Rolling Stock. 
Hicks, F. M., & Co., Chicago. 
Roofing. 
Bird, F. W. & Son, E. Walpole, Mass. 
Stowell Mfg. Co., Jersey City, N. J. 
Roofing Materials. 
Standard Asphalt & Rubber Co., Chicago. 
Rovfing Materials, Asbestos, 
Franklin Mfg. Co., Franklin, Pa. 
Atlantic Equipment Co., New York. 
Safety Gates. 
Buda Foundry & Mfg. Co., Chicago. 
Sand Driers. 
Parkhurst & Wilkinson, Chicago. 
Second Hand Equipment. 
Hicks Locomotive & Car Works, Chicago. 
Sheathing, Asbestos. 
Franklin Mfg. Co., Franklin, Pa. 
Spikes, 
Spencer Otis Co., Chicago. 
Stock Guards. 
— Cattle Guard Co., Birmingham, 
a. 
Switches and Switch Stands. 
Indianapolis Switch & Frog Co., Spring- 
field, O. 
Tanks and Tank Fixtures. 
American Valve & Meter Co., Cincinnati. 
Tie Plates. 
Spencer Otis Co., Chicago. 
Track Jacks (See Jacks.) 
Track Materials. 
Indianapolis Switch & Frog Co., Spring- 
field, O 
Turnbuckles. 
Cleveland City Forge & Iron Co., Cleve- 
land. O. 
Turntables. 
Philadelphia Turntable Co. of Phila. 
Water Columns, 
American Valve & Meter Co., Cincinnati. 
Water Softening Apparatus. 
L. M. Booth Co, 








NOW READY 
NEW (19TH) EDITION OF 


TRAUTWINE’S 


CIVIL ENCINEER’S 
POCKET BOOK 








100th thousand, 1909 
Revised and Enlarged, | 300 pages 
300 pages of new matter 


including Concrete, Strength of Ma- 
terials, Circles, Trigonometry, 
Logarithmic Sines, etc. 


Morocco, $5.00 net 


NOW READY 


CONCRETE 


(Plain and Reinforced) 


with a large collection of 


Modern Results 
and Methods 


condensed and carefully tabulated 
for 


Convenient Reference 
175 pages, equivalent to 350 pages 
of standard text books. 

Thumb Index 
Full Alphabetical Index 
Table of Contents 
Cloth, $2.00 net 


REPRINTED FROM 
NEW (19TH) EDITION OF 


TRAUTWINE’S 
CIVIL ENGINEER’S POCKET BOOK 


ee 


John Wiley & Sons 


43 EAST (9TH ST. NEW YORK 


London: Chapman & Hall, Limited 
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Track _ FOR SALE 
Railway REBUILT 
Standards |) Master —_| | qe 0MOTIVES 
A new book full of || Mechanic 
useful up-to-date is read by the and 
iat | 
ProfuslyMstrated. || Mechanical | | STEAM SHOVELS 
Officials eee 


Chapter 1, 
ROADWAY 
Chapter 2, 
TIES 
Chapter 3, 
RAIL 
-Chapter 4, 
RAIL JOINTS 
Chapter 5, 
RIGID AND SPRING 
RAIL FROGS 


Chapter 6, 
SWITCHES, TURN- 
OUTS, Etc. 
Chapter 7, 
TIE PLATES 
Chapter 8, 
CATTLE GUARDS, 
FENCES, SIGNS, Etc. 
Chapter 9, 
DERAILS, RAIL 
CHAIRS, Etc. 
Chapter 10, 
TOOLS and SUPPLIES 





For special offer on this 
book, address 


Railway Engineering 


MANHATTAN BLDG., 


CHICACO 























It is to the mechan- 
ical department what 
Railway Engineering 
and Maintenance of 
Way is to the Engi- 
neering department. If 
you want to keep thor- 
oughly and constantly 
in touch with all ques- 
tions pertaining to the 
car and motive power 
department you should 
subscribe to the Rail- 
way Master Mechanic. 
It is the best monthly 
railway journal pub- 
lished in this field. 
Send for a sample copy 
today. 


A copy of the Car Man’s 
Handy Guide free with 
each new subscription 


The 
Railway List 
Co. 


315 Dearborn St. 














EVERYTHING GUARANTEED 
TO BE AS REPRESENTED. 


Locomotives 


3 10-Wheelers, 18x24 in., 
45 to 55 ton. With new 
Fire boxes, 


1 20x24 in. Consolidation. 
New Boiler’ complete 
from Throat Sheet back. 


50 other high grade Loco- 
motives of all types and 
sizes, Saddle Tanks, etc. 


Steam Shovels 


Model “91” Marion-2-70- 
ton Bucyrus and any 
other make and size of 
Steam Shovels desired. 


Address 














he 
CINCINNATI 
EQUIPMENT 
COMPANY 


CINCINNATI, OHIO 


CHICAGO OFFICE 
1301-2-3 Great Northern Bidg. 


PHILADELPHIA OFFICE 
916 Pennsylvania Bidg. 
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Light Inspection Cars are bs —_ and Lightest 
running known. The fact that we have not had a 
single complaint for the past year is proof absolutely 
that our cars are giving entire satisfaction. We shall 
be pleased to supply you with our new catalog that 
tells all about them. 


LIGHT INSPECTION CAR CO. 


HACERSTOWN, INDIANA 














White and Colored FIDELITY Woolen Journal CHICAGO BRANCHES: NEW YORK 
Wiping Waste yauter Packing Waste PITTSBURG BALTIMORE 
pid SAN FRANCISCO RICHMOND 
not Motor Packing MONTREAL, CANADA 
Fumigated Wiping Se) Wast 
Rags yww — THE J. MILTON HAGY WASTE WORKS 
{Sole Manufacturers] PHILADELPHIA, PA. 
Reg U.S. Patent Office 

















oe panes wunenad Surface Cattle Guard 


Made in four sections. 





Each section weighs 75 
lbs. Interchangeable; 
| can be placed close 
to rail--Track ties form 
its only foundation. 


No special instructions 





necessary for placing. 





Send for further particulars 


STANDARD CATTLE GUARD CO., Sisson, Ala. 
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FOSTER 
INTERLOCKING SWITCH 


. ONE MOVEMENT OF ONE LEVER PERFORMS THREE OPERATIONS. 


. Moving the lever from 1 to 2 closes the switch; from 2 to 3 interlocks points; from 3 to 4 clears home 


and distant signals. 


2 


. Moving lever from 4 to 3 sets home and distant signals to danger; from 3 to 2 withdraws interlock; from 


2 to 1 opens switch. 


. EASY AND SIMPLE TO OPERATE. 


. While all operations are accomplished with one lever it only requires power enough for one operation 


at a time. 


. Each gear remains locked except when performing its function, and each operation must be completed be- 


fore the next is possible. 


. SIGNALS CANNOT BE CLEARED UNLESS POINTS ARE INTERLOCKED FOR MAIN LINE. 

. If point does not come up to stock rail, plunger will not enter lock bar and lever will stop between 2 and 3. 
. All stands are provided with chain sheave to connect with distant signal. 

. Switch crank throws 180 degrees and locks on dead center. Pressure on the points will not throw the lever 


over. 


. When the lever is down on either side all gears are out of mesh and locked on driving gear. 
. The strain on wires from distant signal will not turn the lever as teeth do not engage till lever is raised 


above latch. 


. DOUBLE PROTECTION FOR SWITCH POINTS. TWO INDEPENDENT CONNECTIONS FROM 


POINTS TO TIES. 


. Connecting rod and lock bar connect with points independently providing against defective switch connec- 


tions. 


. The interlock is spiked to ties before stand is set and the stand will lift off without disturbing the inter- 


lock. 


. If interlock connection is made below top of ties it holds point safe if switch connection is defective or 


destroyed. 


. EASY AND SIMPLE TO INSTALL. 
. Notch ties and spike interlock in position located according to length of connecting rod. 
. Set stand with feet against steel plate and spike down. L atches’ are on the housing and need not be 


spiked separately. 


. PROTECTION OF DISTANT SIGNAL PROVIDED WITHOUT EXTRA LEVERS TO OPERATE. 
. To switch cars on main line and keep signals set at danger move the lever between positions 1 and 2. _ 
. In opening the switch the first movement of the lever sets the signals to danger before the switch 1s 


unlocked. 


. If the switch is left open the distant signal is held at danger and protects approaching trains. 

_A COMPLETE INTERLOCKING UNIT FOR SINGLE FACING POINT SWITCHES. 

. This stand is especially adapted to outlying facing point switches. 

. It provides interlock and distant signal protection for facing point switches. 

. All operations being under control of one lever it does not require experienced men to operate it. 

. When the lever is moved from one side to the other each operation is completed in its proper order. 


Each operation has to be properly executed and completed before the next one is possible. 


. Connection from the chain sheave can be made by wire to distant signal, or to pole changer for power 


signals. 


. Foster interlocking switch stand. 

. Only one lever for all operations. 

. Sent on approval. 

. Tested by a year’s service. 

" > See to install and easy to operate. 


. Reliable and positive mechanism. 


FRANK M. FOSTER “venue. Columbus, Ohio 
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RODCER BALLAST HART CONVERT IBLE CAR 


THREE CARS IN ONE 
i23%, | CONSTRUCTION , 
“Be BALLAST S te 


<4) GENERAL FREIGHT 


BUILT OF 30 TO 60 TONS 
CAPACITY AND OF EITHER 
WOOD OR STEEL 


CHANGED FROM CENTER 
OUMP TO SIDE DUMP OR 
VICE-VERSA IN 20 MIN- 
UTES WITHOUT TOOLS 


THOUSANOS IN DAILY SERVICE 
HAVE PROVEN ITS GREAT 
ECONOMY AND PRAC- 
TICABILITY 


RYO) BY@a On BALLAST. CAR. CO. anan exer 


October, 1909 











The Modern Way 
ROCKFORD MOTOR CAR 











Simple in Design Strong in Construction Anyone can Operate Weight, 680 pounds 
Speed, 3 to 30 miles per hour 


Figures prove tht NO. 4 SECTION > pale een 
MOTOR CARS — 


reduce track expense one-third 
Write for particulars 


Duntley Man'f’g Co. a 


Harvester Bldg., CHICAGO 








American Frog & Switch Co. 
Hamilton, Ohio. 





Frogs, Switches, Rail Braces 








RAILWAY ENGINEERING 
AND TRACK STANDARDS 


1 YEAR, $1.50 











We Sell 


Good 
Bridge 
Paint 


Send for an attrac- 
tive collection of 
half tone engrav- 
ings showing promi- 
nent bridges _paint- 
ed with 


Superior 
Graphite 
Paint 


Detroit Graphite Co., 


DETROIT, MICH. 


























The Monthly Official Railway List 











is the only correct and is 
the most widely circulated 


publication of its kind in the world. Send for advertising rates and be represented in it. 
Address, RAILWAY LIST COMPANY, Manhattan Building, Chicago 
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Devices for Spring Rail Frogs 


Of the many devices used with spring rail frogs a few are 
illustrated herewith. Opinions as to the value of the devices 
designed for the same purposes are, of course, at variance. They 
should be simple above all things, durable and absolutely sure 
in action. 

The design of spring which is used most extensively consists 
of two boxed coils. one on each side of frog, with a bolt rod 
passing through frog and springs. This spring is located either 
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Figure 1—Reinforcing Bar. 


ahead of or back of the point. When ahead of the point, it 
should be placed in the throat of the frog where the wing rails 
are parallel to each other; when back of the point it is from 
12 ins. to 20 ins. from the point. This style of spring is the 
best practice and is much better located in the throat of the 
frog. In the case of a very long wing rail its action is supple- 
mented by an auxiliary box spring on the outside of movable rail 
near the heel in combination with a hold-down device. Another 
design consists of a spring on the side opposite the spring rail 
and connected to it by a rod, passing under the rails and fastened 
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Figure 2—Springs. 











to the reinforcing plate of the spring rail. A third design con- 
sists of two boxed springs located at side of spring rail which 
is operated by means of hinged arms. These last two designs, 
however, are rapidly becoming obsolete. 

The anti-creeper prevents movements of spring rail with rela- 
tion to fixed rails of the frog, and thereby keeps the spring 
from binding and checking the movement of the spring rail. 
One of the devices used for this purpose is a toe block, Fig. 7. 
A second device consists of a strap bolted to the spring and 


turn-out rails at the mouth of the frog, Fig. 4. A third device + 


(Fig. 3) consists of a pivoted arm in the mouth of the frog, 
the arm being attached to the fixed wing rail and the spring 
with rail by clamps and bolts. Fig. 6 shows a fourth method 
































Figure 3—Anti-Creeper with Detail Views Drawn on One-Half Scale. 


of preventing creeping by means of a hinge rail attached to the 
main rail by a bolt hinge and to movable part of spring rail 
by bolts. Other devices consist of one or two hinged links on 
spring rail side and are in combination with spring or hold- 
down devices. Fig. 5 shows a combination anti-creeper, hold- 
down and stop, used largely on a form of yard frog, having 
two movable wing rails with no springs which gives solid cross- 
ing for the wheels on either track. 

The hold-down devices for the spring rail usually act as 
stops. A common hold-down device consists of a guide box 
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Figure 4—Anti-Creeper, Plain Strap. 
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Figure 5—Combination Anti-Creeper, Hold-Down and Stop. 
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Figure 6—Anti-Creeper, Hinge Rail. 


























WSs 


ayy THR 


Lz ZZ 





Figure 7—Anti-Creeper, Toe Block. 
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Figure 8—Hold-Down Device. 





















































' 
ie ' Spe rr 
a! ; 4 ‘<b a 
' ee = 
es i> rs eee as an 
Leet ~\ 3 Gero. 
ae ' mene “eet St a) 
i! Pe test , a), 
eo % 4 a \i--S— 
: = ae OE 
ou loo? ' 
we i rer at Cra o 
Car po Oh oalar| biases 
has Wd i = a 
alae pee on 
' a : 
eine ' EN cate ee sean ait 
" 
vA ' 
“ul 1 
" 
a 
4 \ 
a) 


















i: 
C7 /,_€Uuu@momM€M!z WHHEEMC edd MM thd... 






































Saas i! ee: Wikh- -4- 4 
oO ‘S) i 
Nlofe| | i |i 
o fe | 5 








Figure 10—Hold-Down, Used at Heel End. 
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Figure 11—Stop, Riveted to Tie Plate. 




















Figure 12—Stop, Riveted to Tie Plate. 
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Figure 13—Stop, Rail Brace. 
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Figure 14—Stop, Tie Plate with End Turned Up. 


and a bar or lug projecting from the spring rail. Instead of 
the separate bar a better way is to bend the reinforcing strap 
out to form projections, as in Fig. 1, which slide in the guide 
boxes. In most cases two of these devices are employed, one 
near the outer end of the movable rail and one near the point. 
In combination with two of the devices described above, a plate 
and rod are sometimes used at the outer end, the rod passing 


through the spring rail and riveted or bolted to the point rails. 
Another method of holding down the rail is to rivet the spring 
rail to a plate at the outer end. Another device consists of a 
hinged arm combination anti-creeper and hold-down. 

Besides the hold-down devices there are from one to five other 
stops used for the spring rail. Various designs of rail braces 
are used, the braces being cast with the tie plate, or riveted or 
bolted to it. Tie plates are also bent up at the ends to form 
stops for the base of the spring rail. 

A spring rail frog for the best standard practice should pref- 
erably have a reinforcing bar and hold down as shown in Figs. 
1 and 8, stops like that in Fig. 11, pivoted arm anti-creeper as in 
Fig. 3. The springs should be at the throat, of the form shown 
in Fig. 2, backed up, in the case of a very long spring rail, by 
an auxiliary box spring near the outer end. The fixed rails 
should be riveted to a long single plate and there should be 
cast or rolled steel fillers with bolts between the fixed wing and 
point rails and a hard steel heel block between the point rails. 
No frog of greater number than a No. 12 should be made with 
movable spring rail. 


The Maintenance of Way Department 


Track Drainage 
Editor, RAILWAY ENGINEERING: 


Drainage is a very important matter in the maintenance of 
track, and I am going into it quite extensively on my division 
on account of a great many wet cuts. 

I find the best time to ditch cuts is during the dry part of 
the summer, as material can be handled much cheaper when it 
is dry. 

In making open ditches in cuts, I make the bottom of ditch 
about 4 to 6 inches below the bottom of ballast under track to 
insure the proper drainage of ballast; also slope the ditch with 
a nice easy slope from ballast line (which is 5% ft. from rail) 
back to back side of ditch which is usually 9 to 11 ft. from 
rail. I have abandoned the idea of making deep ditches in cuts 
for this reason—that a year or two after new cuts are made 
they become sodded over and deep ditching usually undermines 
the face of cuts and is apt to make them slide. 

In putting in drain tile, I never use anything less than a 
6-in. clay drain tile, and a larger one if conditions require it. The 
best method I have found for laying drain tile is to have ex- 
perienced men to dig the ditches three feet below the surface 
of the open ditches I have described. If material in bottom of 
ditch is hard clay or black soil, we lay them on the soil after 
bottom of ditch is properly leveled and graded. If sand bot- 
tom or any other soft material, we use a 2x6-in. timber to lay 
tile on in order to maintain a perfect grade for tile. I have 
ditches filled with either fire box or head end cinders account 
of being the most porous material we can get which allows water 
to get to tile quickly. 

After tile has been laid I have all the dirt taken out of cuts 
that has accumulated from the rigging of tile ditches and cover 
the bottom surface of open ditch with two or three inches cin- 
ders which I find makes them much easier to keep clean. 

Yours truly, 
IowA ROADMASTER. 


Drainage of Track 


Editor, Railway Engineering : 

Relative to the different items connected with the drainage of 
track, I will say that I consider this one of the prime features 
in railway construction, and am strictly in favor of the mistake 
of too much drain opening in first construction, rather than 
tisking too little; as a mistake on the side of the latter can 





always be remedied in after years without incident washouts at- 
tended by consequent expense caused by the former. 

Ditching and changing cf creek channels is sometimes de- 
sirable, but in the change of channels where two streams are 
thrown into one, caution should be exercised in the width of 
opening, always to be reckoned from the additional area of water 
shed thrown to one common point of opening. I always avoid 
as much as possible the concentration of water along the ditches 
in cuts, and seek to divert such in a different direction if pos- 
sible. My specifications call for ditches in cuts to begin at a 
given point from the center of the road bed, and to have a 
slope downwards towards the outerside of the cut, the ditch next 
to the bank to have the same slope as the bank itself. 

Tiling being used by this company is cast iron, three and five- 
foot lengths, made by the American Casting Co., of Birming- 
ham, Ala. This pipe has four spiral projections on the inside 
of the bell, and corresponding projections on the spigot end, 
those of the spigot fitting in between those of the bell, and by 
slightly turning the pipe after penetration the joints are forced 
to lock, thus making a very taut and rigid joint. They can 
be placed by two or three men very easily. Clay pipe and cor- 
rugated iron I do not like, though they are used extensively in 
this part of the country. 

The width of berms according to my specifications are gov- 
erned by the height of the banks, and range from six to ten feet, 
ten feet in my estimation being sufficient for any height. 

Yours truly, 
CHIEF ENGINEER. 


Cattle Guards, Frogs, Switches and 
Tie Plates 


Editor, Railway Engineering: 

Relative to cattle guards, we use a surface guard which con- 
sists of small triangular pieces made in sections of about eight 
feet in length, the entire guard being composed of three sec- 
tions; one for the center of the track inside of the rails and 
the other two pieces for outside of each rail. This guard is in 
no way effective, about as much so as any other surface guard 
that I have had any experience with. The fact is that I have 
never seen a positive guard except the old pit guard and know of 
some lines that are going back to them especially where cattle 
are not as domestic as in this country. I have in mind Texas. 

Concerning spring rail frogs and split switches, spring rail 
frogs are in general use on the main lines of this system ex- 
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cept in the yards and in our ore traffic territory where a large 
number of manganese frogs are being used, the latter having 
been found more economical on account of longer life. Be- 
sides it has ben found not to be good practice to use spring 
rai Ifrogs in yards or cross-overs for the very good reason 
that one track is used as much as another, there being no 
advantage in the use of the spring rail frog except as here- 
tofore stated, for main line use. 

This company has adopted 1-11 angle frogs as a standard for 
turn-outs and cross-overs, but we have lesser angle frogs for 
special purposes, such as guantlets where we are using single 
track over bridges, tunnels, etc. We have some that are termed 
Economy Switch Points consisting of hardened metal from the 
point for a distance of two feet. We also have some Wharton 
Switch Points that are twenty feet in length, composed of har- 
dened metal from the point for a distance of 6 feet. These 
latter pomts are giving excellent service, having been in service 
for the past two years and showing little or no wear notwith- 
standing that nearly ten million tons of ore passed over them in 
1907, three million in 1908 and seven million tons will have 
passed over them at the close of this season, besides a very 
heavy movement of grain during season in addition to the regu- 
lar business which consists of several passenger trains in each 
direction and regular schedule freight trains. 

I can not think of any thing further to say that will be of any 
value and as above stated, it may be that you will not consider 
what I have said fit for publication. 

I regret to state that I have been out on the line so much this 
season that I have not been able to follow the valuable dis- 
cussions that have taken place in your valuable paper, but would 
like to see the matter of placing tie plates threshed out, on ac- 
count of their being such a large number of different kinds of 
methods employed in the placing of them. Presume that the 
kind of plates would have considerable to do with how they are 
placed. We have had plates without any corks or grooves, they 
being merely flat bottom. In such cases they can be applied at 
the time rail is being laid without any difficulty. We are now 
using a plate similar to the “Goldie.” 

I understand that the C., M. & St. P., besides other lines, are 
placing tie plates in position in the ties before they are laid, with 
some kind of an air apparatus and with great success. We havea 
tie plate gauge that is in use on this line but can only be used 
for relaying, it being necessary to place one end against the rail. 
We depend largely -on the placing of tie plates with the traffic 
but it has been found not good practice account more or less 
variation of gauge and shoulders failing to fit properly against 
the outer edge of base of rail. 

I wish that you could, if you care to do so, prevail upon 
the many subscribers and men who have an opportunity of try- 
ing out the different and various methods, to give us the benefit 
of their experience on this subject as it is such details of work 
that is usually of the most importance. 


Yours respectfully, 
WISCONSIN ROADMASTER. 


Cattle Guards 
Editor, RAiLwAY ENGINEERING: 

In regard to cattle guards, we are using two types of cattle 
guard—one is the ordinary triangular strips nailed to the tie 
with wings at the sides of the track, and other type is one that 
we have been required by law to put in in Arkansas, this be- 
ing a pile bridge with the ties beveled on top. 

Yours truly, 
ILLINOIS ENGINEER. 
Cattle Guards 


Editor, RAILWAY ENGINEERING: 
In reference to cattle guards, we have several different styles 


of surface guards, but cannot say that they are very much of 
a success, as the cattle in front of a train are liable to run over 





the guard. In fact, no cattle guards that I am aware of give 
as good satisfaction as the old pit guards, which of course are 
dangerous to trainmen. 


Yours truly, 
Asst. CHIEF ENGINEER. 


Frogs and Cattle Guards 
Editor, RAILWAY ENGINEERING: 

We are useing the Eureka No. 9 spring frog made by the 
Elliot Frog & Switch Co., in our main line with 74-foot lead, 
using 15-foot switch point. In regard to cattle guards, we are 
using the Sheffield surface guards through states where they have 
stock law. Through other states where stock runs at large we 
use the pit guard, driven six piles to the guard with 12x14x9-foot 
stringers and 7x8-in. ties set up diamond fashion. 

Yours truly, 
IttInois ROADMASTER. 


Tie Plates 
Editor, RAILWAY ENGINEERING: 

Your letter received some time ago but have been so busy. | 
enjoy reading the Maintenance of Way Department in Railway 
Engineering. 

In reference to tie plates, I have had about twenty-five years’ 
experience in the use of tie plates—three different kinds, the 
Servis, Glendon and the Goldie Claw. I also have watched with 
interest different kinds of plates, that is the way they are wear- 
ing, and I find that the Goldie Claw tie plate is supreme. It is 
far ahead of all other plates made as it gives the best satis- 
factory results both in lasting quality and keeps rails in proper 
place under all conditions, also is excellent in holding rail from 
creeping, 

Yours truly, 
PENNSYLVANIA ROADMASTER. 





Rigid and Spring Rail Frogs 
Editor, Railway Engineering: 
We beg to advise that the following list will indicate the prin- 
cipal dimensions of the frogs we are using: 
Theoretical Point Theoretical Point Length Over 


No to heel to toe. all. 

4 4-ft. 4-ins. 2-ft. 8-ins. 7-ft. 0-ins. 
5 5-ft. 0-ins. 2-ft. 6-ins. 7-ft. 6-ins. 
6 6-ft. 0-ins. 3-ft. 6-ins. 9-ft. 6-ins. 
£ 7-ft. 6-ins. 4-ft. 6-ins. 12-ft. 0-ins. 
8 7-ft. 6-ins. 4-ft, 6-ins. 12-ft. 0-ins. 
9 9-ft. 0-ins. 6-ft. 0-ins. 15-ft. 0-ins. 
10 9-ft. O-ins. 6-ft. 0-ins. 15-ft. 0-ins. 
12 10-ft. 9-ins. 5-ft. 9-ins. 16-ft. 6-ins. 
15 12-ft. 0-ins. 8-ft. 0-ins. 20-ft. 0-ins. 


The above applies to both rigid and spring rail frogs. All 
of our frogs are combination bolted and riveted. Bolts pass 
through wing rail and frog point at intervals, with filler blocks 
between to stiffen the rails and the entire frog is then riveted 
to a 34-in. base plate, varying in length for the various angles of 
frogs as follows: 


No. -Rigid Frogs. Spring Rail Frogs. 
4 4-ft 0-ins. 5-ft. 5-ins. 
5 4-ft. 0-ins. 5-ft. 6-ins. 
6 4-ft. 10-ins. 6-ft. 6-ins. 
"5 7-ft. 0-ins. 7-ft. 0-ins. 
8 7-ft. 0-ins. 7-ft. 6-ins. 
9 8-ft. 0-ins. 8-ft. 0-ins. 
10 8-ft. 0-ins. 8-ft. 4-ins. 
12 8-ft. 6-ins. 8-ft, 4-ins. 
15 8-ft. 6-ins. 8-ft. 6-ins. 


The difference in length is merely to suit some detail of me- 
chanical construction. We use rigid frogs in all of our yards, 
and rarely put in anything above a No. 8, preferring that angle 
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We have quite a number of No. 7’s 
and a few No. 5’s and 6’s to suit certain conditions. With pres- 
ent heavy drill engines nothing below a No. 8 is advisable. Les- 
ser number of frogs with sharper curvature are hard to main- 
tain and invite derailments, 

On our main tracks at outlying switches we use No. 10 spring 
rail frogs. At all interlocking plants we use No. 10 and 15 rigid 
manganese frogs, the No. 15’s for reasonably high speed move- 
ments and the No. 10’s for slower movements. 

We feel that at interlocking plants and in hard service yard 
tracks manganese frogs are decidedly economical, giving us from 
ten to fifteen times the life service of an ordinary Bessemer or 
Open Hearth frog. 

I am not prepared to say that our design of frog is superior 
to many other patterns that have come under my notice. I be- 
lieve, however, that our rigid frogs give as good service as any 
other special or manufacturer’s design. 

You will note the great variation in the lengths of our frogs. 
I am of the opinion that all railroads are gravitating toward 
the point where the length will become more uniform. I see no 
reason why all angles between No. 4 and 10 inclusive should not 
be 15 feet long and from No. 10 to 15, twenty (20) feet long; 
from No. 15 upward to No. 24 another uniform length. I have 
used such frogs and think I secured a more rigid piece of work 
and was able to maintain alignment better than with the shorter 
frogs. The same idea applies to switch points. 

I believe every condition could be met with switches 10, 15, 20, 
and 30 feet in length with an occasional exception where the 
work was special or the frog used below a number 4. 

Yours truly, 


as a general proposition. 


ENGINEER, M. oF W. 


Cattle Guards 


Editor, RAILWAY ENGINEERING: 

With reference to cattle guards, I use the combined culvert 
and cattle guard; that is to say, we put in two wall plates on 
mud sills across the roadbed with a depressed 6-foot opening, 
with a 12x14 stringer 8 feet long, with 4 ties 7x8-in.x14-ft., spaced 
2-ft. 8-in., center to center. In nearly all cases our guards an- 
swer for culverts. 

I have tried the V-Slat guard. It will generally stop sheep, 
but horses and cattle when cornered by moving trains will at- 
tempt to go over it. We are in this country making a strong 
effort to get the municipalities to adopt and enforce the Domes- 
tic Animals Act, so that no animals will be allowed at large with- 
out some person being in charge, which would obviate the ne- 
cessity for cattle guards. 

Yours truly, 
CANADA ROADMASTER. 


Cattle Guards, Frogs and Switches 
Editor, RAILWAY ENGINEERING: 

Just at present I am extremely busy and don’t feel as though 
I have the time to go into the matter as thoroughly as I should 
in order to send you a paper that would be printable in your 
magazine. I will say, however, with regard to cattle guards that 
I have yet to find a cattle guard that is absolutely cattle proof. 
I understand that guards are made which will positively prevent 
stock from getting on to the right-of-way, but that they are 
either too expensive to be put into general use or else are built 
in such a manner that they will not work under all conditions. 

In the latter case I have in mind a cattle guard that was used 
on a railroad here in the west. It was made from an iron man 
and worked automatically. When the train got within a certain 
distance of the crossing it would release a spring and the man 
who stood in front of the crossing with his arms extended would 
collapse and drop down into the track. This style of cattle 
guard was very effective, but in winter when there was snow and 
ice it failed to work. 

With regard to placing switches and frogs, in laving a turn- 


out of any kind we first install our head block and switch ties, 
then place our frog and throw out the rails that formerly con- 
nected with the main line where the frog toes as the outside 
rail of the lead to the side track and out of new rails lay our 
main line lead and the opposite side of the lead that was just 
thrown out. Of course our distances between head block and 
point of frog depends entirely upon angle of frog used. Out 
here our standard turn out is No. 11, but in some cases we use 
a No. 15 and at all times use a spring frog. We use a fifteen 
foot switch point with two tie rods. The one nearest to the 
head block is also used as a head rod onto which the connecting 
rod fastens. Our frogs are single guarded and are used in con- 
nection with a fourtecn foot guard rail without clamps or bolted 
fillies. 

I have often thought that you could create a very interesting 
discussion on how steel should be laid with respect to broken or 
even joints, which was the best and for what reason. 

Yours truly, 
MoNTANA ROADMASTER. 


Maintaining Track 
Editor, RAILWAY ENGINEERING: 

The following is my method of handling ordinary track re- 
pairs. Beginning in the early spring, assuming that track has 
been maintained in ordinary riding condition through the winter 
by use of shims or other practical means. As soon as the frost 
is out of the ground or the wet season done I start by dis- 
tributing 300 or 400 ties over an entire section as the train moves 
along. These ties are to replace the broken or extra bad ties. 
Our foremen are then instructed to start on the worst places 
first, raise the worst spots, line kinks and put in ties. In the 
course of a couple of weeks the gang has passed over tthe sec- 
tion with these light repairs, then turning back on the worst 
track they make permanent repairs, putting in what ties are 
needed, and stopping from time to time to repair rough spots. 
needing immediate attention. 

This process is continued through the year in rock ballasted 
track until track is frozen down hard and fast. Every spare 
minute or every minute that can be had is spent in this kind of 
work, Dirt track, in wet season in the south west, should not be 
disturbed more than can be helped and when necessary to shim, 
shim from bottom of tie. When working through cuts I en- 
deavor to have them ditched while the gang is near, saving a 
second trip or possible chance of not getting back, always keep- 
ing in mind drainage at any and all times of the year. Like 
surfacing, it is a good class of work to do any time it can be 
done, and money su invested pays a good interest in return. 

These notes are written hoping they may prove of some value 
to some young roadmaster or track foreman. I do not wish to- 
set myself up as an authority among neighboring roadmasters, 
but this method is good even for old timers to follow. 

Yours truly, 
A CALIFORNIA ROADMASTER.. 


Varieties of Tie Plates* 
In nearly every case the early tie plates were too thin, and 
it was found that, while they had a tendency to offer lateral 
resistance to the rail, they quickly cupped under heavy traffic 


and either rusted or wore out. The next step was to increase 
the weight of the plate, but a new difficulty was met when the: 
thickness of the plate became proportionate to the size of the 
spike, in that it made a cutting surface on both sides of the 
outside spike. It was then necessary to have some protectior 
for the side of the spike next to the rail and a shoulder plate 
was designed. This practically did away with all the difficulties 
of preserving good alignment and preventing abrasion of the 
ties, but it was found that the tie plate was apt to become 


*From a committee report to the Roadmasters’ and Maintenance 
of Way Association. 
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loose under the jar of the wheels and rattle with the passing 
of every train. In attempting to avoid this feature a plate was 
made with flanges underneath to sink into the tie. In adopting 
this feature it was also the intention to so design the plate 
that it would offer additional lateral resistance to the rail. In 
the class of plates intended to attach themselves to the tie we 
have the flange plate already mentioned and a plate with short 
spikes or a claw device that are the most generally used. 
FLAT-BOTTOM PLATES. 

We may say that the flat-bottom tie plate has for one of its 
recommendations its greatest fault, that of rattling when the 
spikes are loose. We all know that we are prone to neglect 
the tightening of spikes when other work is crowding us and 
if we have tie plates that attach themselves to the tie or no tie 
plates at all the loose spikes are not nearly so noticeable as 
when flat plates are used. These plates have been used where 
the spikes were all tightened each season or every three months, 
and there was very little rattling. Unless we are prepared to 
set a time to tighten all spikes, and then see that they are 
tightened we cannot consider the use of the flat-bottom plate 
on any up-to-date road. We all know the annoyance loose bolts 
in switches will cause, but consider the condition of a road if 
every tie was provided with two loose tie plates. When good 
ties are used and the renewals are not stinted there is no ques- 
tion but that the flat-bottom plate will meet all requirements 
that we now demand of a tie plate. One of the committee has 
a district 150 miles long, of which 67 miles.is a trunk line used 
by two of the largest roads in the Middle West. On this piece 
of track he has nothing but heavy tie plates of the flat-bottom 
type, with a shoulder, and there has not been a case of track 
spreading in the past eighteen months. Both before and after 
he had been assigned to this committee he has examined as 
many of the ties under these plates as possible and he has 
found but very few cases of decayed ties, and of these he was 
not of the opinion that the plate was in any way responsible 
for the rotting of the tie. It seems to us that if these plates 
are a success in this case they would answer the purpose on any 
road. 

FLANGE PLATES. 

The design of the flange tie plate, as it is being made for 
present use, aims for strength in every line. The flanges are 
rolled from the face of the plate and materially increase the 
rigidity of the plate. On soft wood ties there is no question 
but that the present heavy flange plate is the ideal pattern. In 
sinking the flanges of the plate into the soft wood the fibers 
are compressed, furnishing a harder surface than they would 
otherwise have, to receive the blows from the rail, and also 
having a tendency to prevent the spike from working up out of 
the tie. 

It attaches itself to the tie and will not rattle under traffic. 
If properly applied, so that the flanges are buried in the wood 
until the bottom of the plate is flush with the top of the tie, 
it will offer all the lateral resistance that is ordinarily required 
of a tie plate and it will preserve the tie from wear and from 
decay following the broken fibers. This plate, when properly 
designed, will carry a greater load than any other plate now 
being made, for impartial laboratory tests have shown that after 
the flange plate is sunk to the surface of the tie it takes more 
weight to sink it into the wood than any other plate. This 
test was made between a flange plate and a flat-bottom plate, 
both plates having been made by the same company, the test 
being made for the company’s own information. 

CLAW-PATTERN PLATES. 

The tie plate made with short spuds on the under surface 
offers greater lateral resistance than any other type we have 
seen. The spuds being short provide the maximum resistance 
since the pressure comes directly under the rail and no leverage 
is given. The spikes on the plate when driven into the wood 
press against the fibers of the tie, causing the resistance to in- 
crease as the plate is forced out of line. 
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This ig has been used by one member of the committee 
on an eastern road where the traffic is very heavy and the 
country rough and he has not had an accident in several years 
on account of spread track. If properly put on we believe this 
plate will give greater holding power than any other plate and 
it will not rattle under trains, 

APPLYING TIE PLATES. 

It may be a broad statement to make, but after carefully con- 
sidering the matter, the committee believes that any tie plate 
now on the market that is at least 3¢-in. thick, if selected for 
the work it is expected to do, will give good service if properly 
applied and taken care of after it is put in the track. The 
manner of applying tie plates is one thing in track maintenarice 
that rarely ever gets the attention that it should get, and if the 
tie plates fail to give the proper results we are too apt to lay 
the blame on the tie plates and not on the work of applying 
them. We cannot too thoroughly educate the trackmen in the 
matter of properly using the tie plates after they are fur- 
nished. Until very recently the makers of tie plates had kept 
this matter before all railroads, but with the general adoption of 
tie plates the sales were so great that the manufacturers could 
not keep up with their orders and this educational advertising 
was dropped to a certain extent. We notice that this has 
been taken up again and will probably result in fewer failures 
of tie plates. 

We consider the proper method of applying the three styles 
of plates mentioned above to be as follows: 

(1) Flat plates should be put on a perfectly smooth, level 
surface which will provide a solid foundation for the plate and 
save the plate as well as the tie and the rail. 

(2) Flange plates should have a smooth, level surface pre- 
pared to receive the plate, this surface to extend four or five 
inches beyond each end of the plate. The plates should be 
placed so that the outside shoulder will fit up to the rail and 
the plate should be driven down until the flanges are forced 
well into the tie, leaving no air space between the tie and the 
plate. This should be done with a tool that straddles the rail 
and bears evenly on both ends of the plate. This can either be 
struck with a sledge or with an improvised trip hammer. This 
style of plate should never be driven by striking the plate di- 
rectly with a spike maul, as it is impossible to sink the plate 
true in this manner, and the plate is also liable to be cracked 
or bent. Another method that should never under any condi- 
tion be followed is to tap the plate into place with a spike maul 
and leave it for the first train to sink, tightening the spikes aft- 
erward. When this practice is followed dirt will get under 
the plate before it is sunk and the plate never does get fully 
This manner of putting in tie plates is very com- 
mon and more tie plate failures have resulted from this than 
from any one cause that has come to our notice. When the 
tie plate is not properly sunk in the tie water can get under 
the plate and the plate bends or cracks, causing the tie to decay 
around the spikes and flanges and offering no protection to the 
tie by the defective plate. 

Where the plates are properly applied the ties are very rarely 
found to be decayed under the plate, there is no rattling under 
trains and there will be sufficient lateral resistance for any ordi- 


imbedded. 


nary purpose. 

(3) The claw-pattern plate, being simply a flat-bottom plate 
with claws on the under surface, should be applied to a surface 
prepared for a flat-bottom plate. It should be applied in the 
same manner in a way similar to that as a flange plate, using 
more care, if anything, to see that the plate is driven down 
evenly than the flange plate, on account of not having the long 
flanges underneath to add surface strength to the plate and 
resist bending when being driven. 

In considering the use of both the flange plates and the claw- 
pattern plates we should regard them as improvements on the 
flat plate, and in getting the advantages that they offer we must 
pay the price in extra labor for application. When they were 
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designed it was taken for granted that they must be applied 
according to certain rules and there are no tie plate makers 
who expect them to give good service if they are not applied 
as intended. 

For the benefit of all tie plates we would recommend: 

(1) All tie plates should be laid on ties that are equally 
tamped and of an even height with reference to the rail. 

(2) Before selecting tie plates for any track the engineers 
should consider the track, and the ties in the track, and select 
the tie plates for the track in question according to the merits 
of the different plates, and not attempt to make all plates on 
the road conform to a given standard regardless of the con- 
ditions. 

(3) All tie plates should be applied as instructed by the 
designer unless some improvement can be made over any in- 
structions we have, but we should never lower our standard. 

(4) All tie plates should be provided with four holes, in 
order to avoid making pairs that are liable to be separated. 
The holes should be punched so that the spikes will press tight 
against the base of the rail, but not tight enough to cause the 
spike to enter the wood slanting. 

(5) Tie plates should not be put on until the track is in 
perfect alignment. 

(6) Screw spikes should be used with all tie plates. 

Committee—J. Sweeney, A. P. Bradley, C. E. 
Kleine, M. Foley, J. D. Boland and Jos. E. Gaunt. 


Ap %. 
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Changing Rails and Laying New Rails* 
- I submit the following report for the best method of changing 
rail, or laying a new rail on steam railways. I give you this 
information as I got it by actual experience, in taking up 80-lb. 
rail and laying 90-lb. rail. 

First, was the unloading of the new rail and fastenings. To 
unload the new rail I used a rail unloader, which was worked 
by air, furnished by the work engine, the operation of which 
took a foreman and five men besides the train crew. Any good 
handy man could run the loader. I made comparison with 
loading and unloading rail, and found that we could handle the 
rail considerably cheaper with the machine. It cost to unload 
the néw rail and fastenings, per mile: 


EADS a5 Atty del ials aE alc Ow eh a a os $ 9.75 
Vigne tian SEbWICE. {05.7 dase ieee Seen oebeues 9.58 
PUG OR ANG! WaASlO > cacseucnes peewee Maeltmenvne ee. 7.58 





Making, per mile for unloading, a total of... .$26.91 

This was on single track where we had an average of seven- 
teen trains during the ten working hours. To get estimate of 
cost of unloading, took total cost of unloading sixty-five miles 
of rail, and divided by sixty-five, which gives the cost per 
mile, as some days we were hung up on account of trains and 
did very little work, and other days we could do more. 

We loaded the old rail with the rail loader, and it cost prac- 
tically the same to load it as it did to unload the new rail. 

In laying this rail I used gangs of one foreman, assistant 
foreman, time keeper, two flagmen and forty-four men. Had my 
gangs organized as follows: 

Six men with claw bars pulling spikes. 

Three men with spike mauls to loosen up spikes that were 
stuck and to knock down stubbs. 

Four men throwing out the old rail. 

One man with nipping bar to cant the rails up out of the old 
bed, and three men to shove them out. 

Three men driving plugs in the old holes, which should be 
distributed ahead of the work. 


*Paper read before the annual convention of the Roadmasters’ 
Penance of Way Association, by John Barth, Supervisor, 
4 Ry. 


C. & St. L. 


SIONALING - TRACK 


Twelve men with tongs to set in the new rail, which should 
be set in one rail at a time. 

One good hustling fellow to put in the expansion shims and 
keep the rail gang moving, using steel cut nails for shims, 
making the expansion according to what the thermometer shows 
it should, by using different sizes of nails, putting the nail in 
crossways against the ball, so that it will be out of the way 
in putting on the angle bars. The first few trains over this 
nail will slip out. 

Two men with bars with claws on one end and pointed on 
the other to shove the rail into the spikes at center and quar- 
ters. 

Four men with spike mauls, these men to start off leaving 
eight ties unspiked between each man, and then continue going, 
each man spiking every eighth tie from the last one that he 
spiked, which would spike every other tie, and would prevent the 
men running around each other. 

One man with a claw bar and adze to pull out the spikes 
that come in the way of the angle bars at the new joint, and 
to adze down the high ties at the new joint. 

Five men putting on angle bars, and bolting up, putting two 
bolts at each joint, all bolts and angle bars to be distributed 
ahead of the rail laying, each day’s work only. 

Have plenty of wrenches and spike’ mauls, and when con- 
nection is being made, or waiting for trains, turn the men that 
are working in the tong gang and those throwing out rail, back 
full bolting and full spiking. 

Two men with a push car, to keep the connection rails, off-set 
splices and everything needed in making a connection, and ex- 
tra tools, right with the rail laying, so that when connection is 
to be made they will be on the ground. Have the spikers and 
bolters in starting out assist these two men in loading the con- 
nection rails. Always move the last new rail ahead and use it 
as a connection rail all the way through. This will always 
give you a good joint. 

The foreman should watch the time of the regular trains, and 
go ahead of the spike pullers, and pick out his place for making 
a connection, and have four picked men out of the gang that 
set in the rail to make the connection, using short pieces of rail. 
I used pieces up to 4 ft. long. Used off-set bars from 90 Ibs. 
to 80 Ibs. I always found that my new rail fell short. I was 
putting down 33-ft. rail and taking up 30-ft. rail, and every 
ten rail lengths we could make a good connection by pulling the 
80-lb. rail against the 90-lb. and using short pieces of 80-Ib. rail 
to fill in the gap. In closing up at night if I thought it neces- 
sary I would cut in a long piece of rail. 

The two men handling the push car and keeping the tools 
and connections up with the rail laying also maintain the tools 
in good repair, such as keeping handles in the mauls, and have 
a general supervision of the tools. 

The assistant foreman to be back among the work, and see 
that the track is kept safe spiked and bolted, and ready for 
trains by the time a connection is made. 

Section men to follow up and tamp any ties that mav be 
hanging or shim them up as the season of the year may re- 
quire. 

Gage the track when you space the ties, as you will have 
to do it at that time anyway, and it avoids cutting up the ties 
with spikes. In taking up 80-Ib. rail and putting down 90-lb. 
rail, pull the outside spikes of both rails, as in doing this you 
avoid adzing, as the new rail will set up on the shoulder of the 
tie on the outside and give the wheels a full bearing on the 
ball of the rail. 

In taking up and laying rail of the same size, pull the inside 
spikes on both rails, and adze the ties down so as to give the 
wheel a perfect bearing on the ball of the rail. To do this it 
would take five extra men above the forty-four to do the adz- 
ing. 

Full bolt and spike the new rail and uncouple the old rail as 
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far as you go each day. This usually can be done while waiting 
on trains. If not, take the time to do it. This is the reason 
I did not work larger gangs of men, as forty-four or forty-six 
men just about cleaned up each day’s work even. 

This rail laying was done on single track where we had an 
average of 17 trains in our 10 working hours, and was laid at 
a cost of $134.24 per mile. We laid an average of 3500 ft. of 
rail per day. 


Joint Splices* 

The first angle bars used, of which we have any record, were 
in the year 1868. These were similar in form to those in use 
on many of our railways at present, with the single exception 
that the inside of the bars that fit against web of rail were 
made perfectly flat. In 1870, both the fish plate and angle bar 
were improved by making the inside of bar concave, so that 
only the top and bottom of the bar came in contact with the 
rail. This change not only made a stronger bar, but reduced 
the work of tightening bolts. 

In 1875 the Pennsylvania R. R. adopted what was known 
as the “re-enforced angle-splice bar,” being similar to the ordi- 
nary angle bar with the exception that for a distance of three 
inches each way from the center of the bar, it was made 
from a fourth to a half inch thicker than the remainder of the 
splice, as experience had shown that 90 per cent of the break- 
age of fish plates and angle bars occurred directly opposite the 
rail ends, which clearly demonstrated that this particular part 
of the bar was subjected to the severest strain, hence the rea- 
son for re-enforcing it at that point. The C, B. & Q. R. R. 
adopted this form as standard on their lines in 1879. In 1880 
the Pennsylvania R. R. people further improved this type of 
angle bar by making it some two inches wider than the base 
of the rail and turning the part that projected beyond the base 
of the rail downward, so that it rested flat on the tie. This 
not only added to the strength of the bar, but served as a bed 
plate as well, preventing the destruction of the joint ties for 
the reason that the blow at joint was distributed over a wider 
surface. 

This form of joint was generally used as standard by most 
of the prominent railways unt‘] the year 1888, when the crying 
need for a better rail joint to support the ever-increasing traffic 
and weight of equipment woke up a whole army of inventors, 
the efforts of all being concentrated on one subject, viz.: to 
adequately support the rail from beneath, to the end that it 
might withstand the terrific hammering from above. Among 
the first joints of this type was the “Fisher,” designed by Clark 
Fisher, C. E., and used in considerable numbers by the Boston 
& Providence R. R. in 1888. 

In 1894 the “Heath” joint, named for its inventor, came to 
the front and was sold in large quantities to many of the lead- 
ing railways of the country. This joint was made in two parts, 
the inside a plain fish plate, and the outside a combined angle 
bar and bed plate, the latter having a depending truss in the 
center. This joint was guaranteed, before it was used to any 
extent, to hold up the rail ends under any and every condition, 
prevent “dubbing” or battering of rails, spreading gage, etc., 
etc. It was also a noiseless (?) joint. In brief, this joint was 
to overcome all the objections to, and weaknesses of, all for- 
mer joints, but in two or three years those who had been loud- 
est in its praise, were the most emphatic in its condemnation, 
and the “Heath” quickly found its way to the railroad pot- 
ter’s field, the scrap bin. 

After this costly and disastrous experience most of the rail- 
roads settled down to the belief that there was nothing better 
in the way of a joint than the 24 and 36-in. re-enforced angle 
bar previously mentioned, and for several years very little 
progress was made by the different inventors in having their 





*From committee report to the Roadmasters’ and Maintenance of 
Way Association, J. E. McNeil, chairman. 


many devices even tried by the leading railroads of the coun- 
try, and they were put off with the assurance, “We have a 
perfectly satisfactory joint; why should we change our stand- 
ards and spend a whole lot of money for a device that may 
prove to be not so good, or infinitely worse than our present 
joint?” But companies with large capital back of them put the 
shrewdest—I was about to say “salesmen,” but will use the word 
“diplomat” instead—in the field and these men, like “Banquo’s 
ghost,” would not down, and when they came in contact with 
a manager who refused to listen to them on the ground that 
his company was too poor to do any experimenting they would 
cheerfully offer to place a mile of their joints free of cost on 
his line in order that they might be given a practical test. 

It had been slowly dawning on all concerned in maintenance- 
of-way matters, that the ordinary angle bar was a back number 
under engines of the decapoed type, and something had to be 
done. As usual, the roadmaster, who has been justly termed 
the “watchdog of the’ track department,” was the first to dis- 
cover this weakness and call the attention of his superior 
officer to it. 

Among the prominent joints of the sub-supporting type strug- 
gling for recognition at that time we find the American, Con- 
tinuous, Weber, Atlas, Bonzano, Thompson, Girder, Wolhaup- 
ter and many others making similar claims for superiority over 
the fish plate and angle bar, all of which possessed more or 
less real merit but did not reach the requirements of a perfect 
joint fastening. 

What, we ask, constitutes a perfect rail joint? Quoting 
from no less an authority than the Engineers’ Maintenance 
of Way Association in convention at Chicago, March 21, 1905, 
we find the consensus of opinion of that very able and con- 
servative organization embodied in the following set of reso- 
lutions covering requirements for standard rail joints and 
which were unanimously adopted at that meeting as follows: 

First—“It must connect the rails into a uniform and contin- 
uous girder.” 

Second—“It must be strong enough to resist deformation or 
taking permanent set.” 

Third—“It must prevent deflection or vertical movement of 
the ends of the rails and permit movement of the rails length- 
wise for expansion.” 

Fourth—“It should be simple and of as few parts as possible 
and be effective.” 

Fifth—‘Finally, its cost must not be prohibitive.” 

Taking up these resolutions in consecutive order: 

First—Have we a rail joint on the market today that really 
connects the rail ends into a uniform and continuous girder? 
Before we can justly make such a claim we must elimiate the 
wheel blow at the joint and its resultant noise; we must, in 
fact, make the joint as noiseless and as easy to maintain in 
line, gage and surface as any other part of the rail; and we 
state that this has not been fully attained by the best joints 
on the market. 

Second—We know of no joints now in use that successfully 
resist deformation or permanent set, either of the rail ends or 
the joint itself. 

Third—If we had a joint that really prevented deflection of 
the rail ends or vertical movement the joint would at once be- 
come as easy to maintain in surface as any other part of the 
rail. It would do away with battered rail ends and wear on 
the joint itself under the head of the rail and reduce the cost 
of maintenance, to say nothing of prolonging the life and use- 
fulness of both joint and rail. 

Fourth—A joint to conform to this particular requirement 
should be simple, easily applied and consist of not more than 
two parts. 

Fifth—In order to avoid prohibitive first cost it would be 
desirable to have the parts of a form to be made by rolling. 
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It is the opinion of the committee that the base-supported 
joint, while not perfect, is the best type now in use, for the rea- 
son that it does not depend so much on the bolts for its 
strength as does the joint without a base plate, and the load 
is carried from one rail to the other without so much vertical 
action between the rail ends, as is noticeable in joints without 
base plates. 

In regard to the insulated joints: We believe many of our 
standard joints now in use may be insulated, but the base- 
supported type appears to be the most satisfactory. A chief 
signal engineer of a leading line writes us that he has been 
experimenting with all the insulated joints on the market for 
the last two years, but has not yet decided which he prefers, 
except that he favors a base-supported joint of some sort. 

It is also the opinion of the committee that the acme of rail 
joint construction has not yet been attained and the field is 


still open for experiment. Some form of rail joint should be 


found which will prevent the wheel blow at the rail ends. This - 


may be accomplished by using a splice bar of some sort to carry 
the wheels over the opening between the rail ends. Joints are 
now being tried in which the outside plate is brought up flush 
with the top of the rail so as to carry the wheels over the 
joint without battering the rail ends, instead of trying to pro- 
duce a joint strong enough to withstand the blow. Mainte- 


nance of way men will, at first thought, object to this type of 
joint and claim that the worn flanges may strike the outside 
plate and cause rough track. This, at one time, was a more 
serious objection than it is since Master Car Builders’ rules 
are being so rigidly enforced and spring rail frogs, split switch- 
We do not, at 
present, recommend this form of joint, but simply call atten- 
tion to the experiment that is being made. 


es, riser rails, etc., have come into general use. 


We are prone to discourage new devices in railroad construc- 
tion and reach a swift conclusion that they are not practicable. 
Such conclusions are not always logical or safe to the men who 
are really seeking the truth. Let us not make the mistake of 
getting into ruts; the world is moving and we must move with 
it if we keep up with the profession. .One thing is sure, if we 
get a better rail joint than we are now using some one must 
think about it. Invention requires thought, experiment and 
more or less money, and we are honestly asking each member 
of this association to study along the lines we have indicated, 
and not only this, but, if possible, persuade the management 
to make practical tests of your ideas. 


We are under obligations to Mr. J. C: Rockhold, an old mem- 
ber of the association, but not a member of this committee, 
for valuable information on the subject. 


The Signaling Department 


Track Circuits and Insulated Joint 
Editor, RAILWAY ENGINEERING: 

T am sending you drawings “A” and “B” showing two schemes 
of track circuits; also print of drawing showing, in detail, our 
standard insulated joint. 

Drawing “A” shows scheme of track circuits which we use 
mostly and which is approximately 5,000 ft. We use four cells 
of bluestone battery, connected in multiple series and a 3% 
ohm. neutral polar relay with 16 cells of Edison S. S. battery 
to operate our signal motor. 

Drawing “B” shows track circuit exceeding one mile, with a 
cut section between the signals. In this cut section we employ 
the usual 3%4 ohm relay to change the polarity the same as sketch 
“A.” We also use four cells of gravity battery connected in 
multiple series in all of our cut sections. 

Print showing the Neafie joint, as I have said before, is 








standard on our road and as it is shown in detail, there is noth- 
ing that I can add. 
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Automatic Block Signals on Double Track, Polarized Line Circuits, C. R. I. & P. Ry. 


Typical Circuit Plans 
Editor, RAILWAY ENGINEERING: 

I hand you herewith typical plans for automatic block signals 
on single and double track. I will say that, as the plans show, 
we use 4-ohm track relays and 50-ohm line relays. We use 2 
cells of gravity battery for each track circuit, 6 cells of gravity 
battery for our line circuits and 16 cells of potash battery for 
operating circuits. The length of track circuits varies from 
2,000 to 3,000 feet, according to local conditions. 

Our signals all give three indications in the upper right-hand 
quadrant and at present are style “S” Union. 
and line battery, also the track battery, where convenient, is 
placed in a concrete well adjacent to the signal. Other track 
batteries are housed in cast iron chutes. 

Wires from pole line to apparatus are laid into a cable ex- 
tending from the cross-arm to the cable post. We use as little 
underground work as possible. 

At all switches on double track we have one switch indicator 
to announce the approach of trains. On single track where 
switches are remote from signals, we have in the majority of 
cases two indicators, one to announce westward and the other 


The operating 


to announce eastward trains. 


Canadian Pacific Signal Rules 

The following rules are used on the Canadian Pacific railway 

by signalmen, enginemen and trainmen, and signal repairmen: 
Signalmen. 

1. The normal indication of home signals is Stop. (a) A 
back white light indicates that the clear signal is displayed. A 
back blue light on the home signal indicates that the stop signal, 
and on the distant signal that the caution signal is displayed. 

2. Levers, or other operating appliances, must be used only 
by those charged with the duty and as directed by the rules. 

3. Signal levers must be kept in the position giving the normal 
indication except when signals are to be cleared for an imme- 
diate train or engine movement. 

4. When the route is clear, the signals must be cleared suf- 
ficiently in advance of approaching trains and engines to avoid 
delay. 

5. Signals must be restored so as to give the normal indication 


fast Common a 





as the train or engine for which they were cleared has passed 
them. 
6. If necessary to change any route for which the signals 


. have been cleared for an approaching train or engine, switches 


must not be changed or signals cleared for any conflicting route 
until the train or engine, for which the signals were first cleared, 
has stopped. 

7. A switch or facing point lock must not be moved when 
any portion of a train or an engine is standing on, or closely ap- 
proaching, the switch or detector bar. 

8. Levers must be operated carefully and with a uniform 
movement. If any irregularity, indicating disarranged connec- 
tions, is detected in their working, the signals must be restored 
so as to give the normal indications, and the connection be ex- 
amined. 

9, During cold weather, the levers must be moved as often 
as may be necessary to keep connections from freezing. 

10. If a signal fails to work properly, its operation must be 
discontinued and the signal secured so as to give the normal 
indication until repaired. 

11. Signalmen must observe, as far as practicable, whether 
the indication of the signals corresponds with the position of the 
levers. 

12. Signalmen must not make or permit any unauthorized 
alterations or additions to the plant. 

13. If there is a derailment or if a switch is run through, or 
if any damage occurs to the track or interlocking plant, the 
signals must be restored so as to give the normal indication, and 
no train or switching movement permitted until all parts of the 
interlocking plant and track liable to consequent injury have been 
examined and are known to be in a safe condition. 

14. If necessary to disconnect a switch from the interlocking 
apparatus, the switch must be securely fastened. 

15. During storms or drifting snow, special care must be 
used in operating switches. If the force whose duty it is to 
keep the switches clear is not on hand promptly, when required, 
the fact must be reported to the superintendent. 

16. If any electrical or mechanical appliance fails to work 
properly, the Superintendent must be notified and only duly 
authorized persons permitted to make repairs. 

17. When switches or signals are undergoing repairs signals 
must not be given for any movements which may be effected by 
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Automatic Block Signals on Single Track, Polarized Line Circuits, C., R. 1. & P. Ry. 
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such repairs, until it has been ascertained from the repairmen 
that the switches are properly set for such movements. 

18. Signalmen must observe all passing trains and note 
whether they are complete and in order; should there be any in- 
dication of conditions endangering the train, or any other train, 
the signalman must take such measures for the protection of 
trains as may be practicable. 

19. If a signalman has information that an approaching train 
has parted, he must, if possible, stop trains or engines on con- 
flicting routes, clear the route for the parted train, and give the 
Train-parted signal to the enginemen. 

20. Signalmen must have the proper appliances for hand 
signaling ready for immediate use. Hand signals must not be 
used when the proper indication can be displayed by the fixed 
signals. When hand signals are necessary they must be given 
from such a point and in such a way that there can be no mis- 
understanding on the part of enginemen or trainmen as to the 
signals, or as to the train or engine for which they are given. 

21. If necessary to discontinue the use of any fixed signal, 
hand signals must be used and the Superintendent notified. 

22. Signalmen will be held responsible for the care of the in- 
terlocking station, lamps and supplies; and of the interlocking 
plant, unless provided for otherwise. 

23. Lights in interlocking stations must be so placed that 
they cannot be seen from approaching trains. 

24. Lights must be used upon all fixed signals from sunset to 
sunrise, and whenever the signal indications cannot be clearly 
seen without them. 

25. Ifa train or engine over-runs a stop signal, the fact, with 
the number of train or engine, must be reported to the Superin- 
tendent. 

26. Only those whose duties require it shall be permitted in 
the interlocking station. 

Enginemen and Trainmen. 

27. A signal imperfectly displayed, or the absence of a signal 
at a place where a signal is usually shown, must be regarded 
as a stop signal and the fact reported to the Superintendent. 

28. Trains or engines must be run to, but not beyond a sig 
nal indicating stop. 

29. If a clear signal, after being accepted, is changed to a 
stop signal before it is reached, the stop must be made at once. 
Such occurrence must be reported to the Superintendent. 

30. Hand signaling includes the use of lamp, flag, torpedo and 
fusee signals. 

31. Enginemen and trainmen must not accept clear hand 
signals as against fixed signals. until they are fully informed of 
the situation, and know that they are protected. Where fixed 
signals are in operation, trainmen must not give clear hand sig- 
nals against them. 

32. The engineer of a train which has parted must sound 
the whistle signal for Train-parted on approaching an inter- 
locking station. 

33. An engine receiving a Train-parted signal from a signal- 
man, must answer by the whistle signal for Train-parted. 





34. When a parted train has been re-coupled, the signalman 
must be notified. 

35. Sand must not be used over movable parts of an inter- 
locking plant. 

36. Conductors must report to the Superintendent any unusual 
detention at interlocking plant. 

37. Trains or engines stopped in making a movement through 
an interlocking plant, must not move in either direction until 
they receive the proper signal from the signalman. 

38. Passenger trains must not exceed a speed of 12 miles, 
and other trains a speed of 8 miles per hour over interlocked 
railway crossings, junctions and draw bridges. 

Signal Repairmen. 

39. Repairmen are responsible for the inspection, adjust- 
ments and proper maintenance of all the interlocking plants, 
highway crossings, bells, etc., assigned to their care. 

40. Where the condition of switches or track does not admit 
of the proper operation or maintenance of the interlocking plant, 
the fact must be reported to the Superintendent. 

41. When any part of an interlocking plant is to be repaired, 
a thorough understanding must be had with the signalman, in 
order to secure the safe movement of trains and engines during 
repairs. The signalman must be notified when the repairs are 
completed. 

42. Alterations or additions to an interlocking plant must not 
be made unless authorized by the Superintendent. 

43. Repairmen when on duty, or subject to call, must keep 
the proper officer advised as to where they can be found, and 
respond promptly when called. 

List oF Toots For SIGNAL REPAIRMEN. 

1 portable forge 20x30-in. fire box, 10-in. fan blower, no 
hood. 

1 150-Ib. anvil. 

1 pipe cutter to cut '%-in. to 1-in. pipe. 

2 dies for 1-in. pipe. 

1 die for 34-in. pipe. 

1 pipe stock for above dies. 

2 134-in. adjustable pipe tongs. 

1 5g-in. round file. 

1 12-Ib. sledge and handle. 

1 canvas tool bag. 

1 No. 5 Champion drill press three geared 20-in. swing 
with 5<-in. straight hole for drill in shaft. 

1 No. 2 Westcott’s Little Giant drill chuck with 54-in. 
shank jaws to hold up to 1 in. 

500 feet 3q-in. Manilla rope. 

1 double block for 34-in rope. 

1 single block for 34-in. rope. 

1 Stillson wrench, 14-in. 

1 reamer, 7g-in. 

2 14-in. flat files. 

1 %4-in. round file. 

1 ratchet drill. 

1 combination pipe vise to hold up to 2-in. pipe, jaw to 
be 4-in. wide. 
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2 4%4-in. Twist drills, 5g-in straight shank. 
3%-in. Twist drills, 5g-in straight shank. 
¥%-in. Twist drills, 5£-in. straight shank. 
t4-in. Twist drills 5g-in. straight shank. 
}3-in, Twist drills, 5é-in. straight shank. 

%-in. Twist drills, 5g-in. straight shank. 
1is-in. Twist drills, 5g-in. straight shank. 
114-in. Twist drills, 4g-in. straight shank. 
tj-in. Twist drills for rachet square shank. 
2 48-in, Twist drills for rachet square shank. 
1 pair 134-in. round blacksmiths tongs. 

1 pair 34-in. round nose blacksmiths tongs. 

2 pair 1%4-in. flat nose blacksmiths tongs. 


~w we 


Ww W W WD 2 


1 1%-in. 
1 114-in. bottom swage. | 
1 hot chisel and handle. 

1 cold chisel and handle. 


top swage. 


Signaling Practice* 

This Committee was appointed four and a half years ago, 
making its first report in October, 1906. For four years, there- 
fore, it has been constantly engaged on the subject assigned to 
it, and has given it more study than is usually expended on 
matters of this nature. Of the original Committee eight are 
still members, while two of the remaining four are associated 
with it as members of Committee No. 10, of the A. R. E. & 
M. W. Association. Eight men have been added, thus entirely 
changing the original make up, and yet the report is identical 
in many essential details with that presented four years ago. 
\ comparison of diagram No. 2, page 176, Vol. III. with Ex- 
hibit No. 2, of the present report, will be entertaining as well 
as instructive. 

We have, during our four and one-half years’ study of the 
problems before us, considered a great number and variety of 
suggestions, and particularly during the past year, schemes two 
and three, so called, which were officially presented to the 
Association last March, and neither of which the Committee 
is prepared to endorse or recommend for the following reasons: 

It was proposed to indicate limited speed by the 45-degree 
position of the arm and to use the second arm as a repeater 
of the three positions of the top arm on the next signal in ad- 


vance. The Committee, however, was unable to see any con- 


*Report in part of Committee No. 1 of the Railway Signal Asso- 
ciation. 


siderable advantage in this scheme and believes that the aspects 
presented, which use the same number of arms and positions, 
are much less at variance with present practice than those 
proposed, and, other things being equal, the less change from 
present practice the better. The proposed assignment of the 
45-degree position of the arm to the indication, Proceed at 
limited speed, seemed to the Committee, in effect, a radical 
change from present practice. It was contended that the indi- 
cation in question is practically unknown at present, and that 
the use of the 45-degree position for this new indication could 
not, therefore, involve a greater change from present practice 
than the use of the second arm for the same purpose. The 
Committee, however, feels that the new indication is merely 
a definite wording of the indication actually given by the sec- 
ond arm of numerous interlocking signals at the present time, 
and that the aspects recommended are, therefore, in this re- 
spect, decidedly in line with present practice. On the other 
hand, the Committee’s use of the 45-degree position of an arm 
to indicate the specific restriction, “prepare to stop at the next 
signal,” as a qualification of the indication given by the 90- 
degree position of the same arm, is entirely in accord with 
common practice in the case of three-position automatic block 
signals and with the practice of ore or more roads in the case 
of interlocking signals. While this position is also extensively 
used for the “permissive block” indication, the Committee sim- 
ply proposes to confine it to one of two indications for which 
it is now used indiscriminately. 

There is an honest difference of opinion in the Committee 
as to the Requisite Indications and a very substantial majority 
believe that present practice should be followed as closely as 
possible consistently with uniformity, it being taken for granted 
that our operating officers are not as a rule giving useless in- 
formation to their enginemen. In fact, the entire tendency of 
the American Railway Association in its Standard Code is to 
eliminate all useless verbiage in its train orders, and leave only 
the essence. Similarly it can well be presupposed that the in- 
dications and aspects in common use are required. 

The Committee was confronted on the one hand by the de- 
mand for conveying a vast amount of information not hereto- 
fore given, and on the other, by a similar demand for simplicity 
of aspects, even at the cost of elimination of necessary indica- 
tions. It has, it believes, taken a middle ground and while 
providing all the information which is necessary and advisable 
for the proper operation of a large and com- 


safe and 





Basis of Primary Indications. 


Primary Indications. 


Secondary Indications. 





( Stop — including or not including action to be 


taken after stopping. Stop 


( Because of the indicated absence of 
restriction at the point where the indica- 
tion is given but nof in disregard of a re- 
striction previously imposed; the contro! 
indicated, for example, when a main track 
switch is normal ora block station is closed. 
Asa specific name for the indication the 
Proceea word “Continue” is proposed. 


(immecite 





Because the restriction imposed by a 
slow sign, but no other restriction, is here 
| removed. 


Without or with restriction of speed 
to be observed at the point where the in - 
\dication is given. 





After the immediate control indicated ina 
Siven case, preparation: 
To stop at next signal; 
To pass next signal at limited speed; 
To stop at any point. 





Future 
~~ 








1S. Get orders 
1%. Take siding. 
1 Stop for passengers (Fiag Stop) 


1. Stop 
2. Stop—then proceed (Rule S04) 
18. No passengers 


3. Stop and investigate. 


(4. Continue. 

5. Resume speed. 

6. Proceed. 

1. Proceed==prepare to stop at 
next signal. 

8 Proceed—prepare to pass next 
signal at limited speed. 

9 Proceed—prepare to stop short 
of any obstruction in the block * 

10. Proceed at limited speed. 

IL Proceed at limited speed = 
prepareto stop at next signal. 

12. Proceed at limited speed — pre- 
pare to stop short of any ob- 
struction in the block 

3. Proceed at low speed 

4. Proceed at low speed—prepare 
fo stop. 





Note— Indication No.4 may be siyén 
by main track switch s)gnals, block 
signals when block station 1s closed, 
signals at interlocking stations 
thar are not block stations where 
permissive block is used, ana train- 
order signals when there are no 
orders. 





~ 











Exhibit No. 1—List of Indications Recommended by Committee No. 1. 
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Exhibit No2. Accompanying Report of Committee-No! on Signaling Practice to the Railway Signa! Association Annual Meeting i409 
Aspects for the Primary Indications. 
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Stop ® 
| Proceea 


aw Te 
2 yi 


Stop—then proceed 
(Rule 504) 


Proceed — prepare fo stop 
at next signal 





3 8 


Proceed— prepare to pass 
Stop and investigate 








next signal at limited speed 


s 
4 ‘ 4 
| te. 

Continue Proceed—prepare to stop 
short of any obstruction 
mn the block 

4A 48 
5 10 
A Proceed at ted speed 
Resume speed §|( illuminated 
Ul if desired) 
s 


Proceed af limited speea— 7 
prepare to stop af next signal A 





12 


Proceea af limited speed — 
prepare to stop short of any 
obstruction in the block 





a 
er 
™” 
‘3 
i 
’ ' 
Proceea at low speed 
‘ 
Ld 3) Ld =>) 
8A 88 
4 
¥ . 
® Proceed at low speed — by => 
U3 prepare fo stop 2 
4 MA LB t. 
‘ 
fl 
. 
’ 








Merc 


Note-R-red ight G-greeniight Y-yellow light 
P=purple gnr LWeiunar white lignt 


Note- ‘The ring en The arm to distinguish the Gay aspects 
No's 4 anai2 will of course be present, but without sig - 
mficance, onthe same arm in other aspects of any signa! 
Soeqelppsa = Armsang lights shown dotted may be ormtted 
om signals that do not display Procees aspecta for which 
such arms ang lighfs are required. 








Exhibit No. 2—Signaling Practice. 


plicated railroad system, has supplied a path (Exhibits Nos. 3 
and 4) by which the roads of thin traffic can, while signaling 
safely and sufficiently for their needs, lead up to a uniform 
system without loss of material and labor during the transition 
stage, the progress being gradual but constant. As stated in 
one of its former reports not revolution, but rather evolution 
is desired and intended. 

The Committee has attempted to codify the indications now 
in general use, and provide uniform aspects for them rather 
than to eliminate many (on the ground that they are unneces- 
sary) and “simplify” the system by making it incomplete. 

While it may appear that the Committee has gone much 
further and formulated indications not now used and not re- 
quired, due consideration will show, it is believed, that, in 
nearly every case, what has really been done is merely to ex- 
press in words the action taken in response to certain signal 
aspects now in use and generally admitted to be necessary. In 
point of fact, not an indication is submitted by the Committee 
that is not now given, either in definite terms or by general 


understanding, on one or more roads, and with one or two ex- 
ceptions on most roads. 

The Committee therefore recommends that each member of 
the Association canvas the situation carefully on his own road, 
and be prepared to discuss the table of indications on the basis. 
of his own road’s present and future needs. 

In 1907 the table of sixteen requisite indications was sub- 
mitted to the American Railway Association Joint Committee, 
which took no definite action, and has since been superseded’ 
by other committees. During the intervening two years’ study,. 
some few changes have been made, and Exhibit No. 1, here— 
with, represents, we believe, the irreducible minimum required 
by complete modern operating conditions. 

If the American Railway Association should later decide, in 
its wisdom, that more indications are required, the system we 
present forms a basis for a few additional aspects. If, on the 
other hand, it decides that less are needed, those not required’ 
by users of the Code, may be eliminated, while those roads 
feeling the need of them, are provided with the machinery for 
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Aspects for the Primary Insiéations — Firet Modification —Omitting Arms and Lights not Required for Proceed Aspects 
1 6 " 
« ‘ 
Stop ak 0 Proceed at limited speed— 
Oroceea. el el prepare fo stop at nexPaignal 
6A t}.) U) 
2 7 a 
Stop-then proceea Proceed — prepare to stop : Proceed at limited speed— 
Rule £04) at next signal. * prepare fo stop short of any 
obstruction in the block 
”~ 1 
3 8 ‘s 












Stop ana investigate 





Proceed— prepare to pass 
next signai at limited speed 


, 
4 
’ 
Proceed—prepare to stop «r= 
short of ary obstruction ° 
in the block 
4 
a 
s 
bd «5 


” a 
Continue “ur 
4a 48. 
$s 10 
Proceed at limites speed 
Resume speed. If] Gtluminated 
if desired) 
“as 


- Proceed at low speed. = 
. 
ea 68 BA ‘tes 


Proceed at low speoa— e 
prepare fo stop E 
4A 148 4c 
Nete- S-e light. G@-freen light Pe light, 
P-purple lignt LW-lunar white hght, 


INege- ‘The ring onthe arm fe distinguish the day aspects 
Nes 4 ana i2 will of course be present, but aig- 
cance, on tt: 


@ signals thet do not cisplay Proceed aspects for —hich 
Such arme and lights are required. 














Exhibit No. 3—Signaling Practice. 
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Exhibit No4 Accompanying Report of Committee No! on Signaling Practice to the Railway Signal Association Annual Meenng 1909 
s for the Primary Indications - Second Modification- Omitting Provision for Limited Speed Indications 
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Stop. *}: Proceea Dt 2) 


Proceed- prepare to sfop ‘J 


Stop-then proceea (Rule soa) 
at next signal 





™” 


13 


| = 
2 
3 a *_> 
| 
Proceed at low speed a 
3 

















Stop ang investigare 
ai 
3A a 
q 
4 = 4 a => 
y, 
Proceed - prepare to stop Proceea at low § - if 
Continue short of any obstruction prepare to stop. nai 7 J ‘ Ky 
in the block ™ 
t dun cian 
fee 
More-R-reaiight G- green light Y-yellonr ign? 
5 P-purple ight LW- lunar white !ight 
Note- The ring on tne arm foastinguish the Gay asaect “OF w\! 
0 of course be present, but without significance, one same 
Di icscagii arm in other aspects of any signal soequipped 
Resume soeec |3| Wf eeures) Arms ana lights shown dotted May be om tred o> 6471/9 
te 5 that donot display Proceea aspects for which such arms 
and lights are required 
Exhibit No. 4—Signaling Practice. 
their display; this, in the minds of the Committee, being prefer- Indication No. 6, Proceed, is the most favorable indication of : 
n 


stem so designed as to be incapable of any signal that may give indication No. 1 or No. 2, involving 


able to presenting a sys 

expansion along logical and natural lines. no restriction that might be indicated by that signal. : 
PRIMARY INDICATIONS. In case of indication No. 7, Proceed—prepare to stop at next ' 
Of the three Stop indications it is sufficient to say that it is signal, it is assumed by the Committee that, if two signals that y 
believed to be common in present practice to make equivalent Mey give indication No. 1 or No. 2 are located within “stop : ; 
distinctions in the aspects more or less clearly; that the action ping” distance of each other, the first should give an “approach” . 
required is distinctly different in each case; and that it is indication for the one in advance; that is, a manual block ? 

therefore right so to word the indications as to define the interlocking home signal should give indication No. 7 when the 
it 


advance signal, if there is one (manual or automatic), is at 


proper action. eine ae ns 
No. 1, Stop, without qualification, obviously leaves the train- Stop; and so on. While this is not yet common practice it is bi 



































men no alternative but to remain until authorized to proceed; the practice on some roads and, in the opinion of the Commit- al 
No. 2, Stop—then proceed (Rule 504), specifies briefly the reg- te, 18 to be recommended. 1S 
ular procedure in the case of automatic block signals; under It is further assumed that indication No. 7, under the con- =! 
No. 3, Stop and investigate, the trainmen are left to deal with ditions stated, includes clear track to the next signal; the only 
the situation themselves, set an open switch normal or ascertain restriction imposed is that providing for a stop at the next st 
if a signal is improperly displayed, and proceed when they are signal. The indication, with a change of wording for the sake lo 
satisfied that it is safe to do so. of uniformity, is therefore, in effect, the same as that given as 
Indications No.-4, Continue, and No. 5, Resume Speed, are in the Standard Code for one position of a three-position auto- - 
suthiciently explained in the first column of Exhibit No. 1. matic block signal (approach next home signal prepared to ” 
: in} 
Exhibit No.S Accompanying Report of Committee Nol on Signaling Practice to the Railway Signal Association. Annual Meeting 1909 pr 
Aspects for the Setonaary Indications and for Switches in Sidings ena Yards st 
' 8g Prmary Arm ie Fax] Mechemeal or {0 
econdary Arm ver: S)| electra aise J | 
tft == neally down wn : ” cn 
Stop (no orders i he with mage Take siding Switch in Siding or yard kw 
vk: norma! non-interlocked | ha 
| Siding derail closed ‘ 
' l te asy 
| 
q j nec 
6 ” ‘ ; 
| ‘C) val 
Proceed (no orgers) a: Srop For passengers Switeh in siding or yarc 9 ing 
| reversed f 
® | 7 H the 
| ver 
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WSS 8 a tak 
: anc 
Stop-get erasers mi No passengers | A ut 
| | liga 
on pho 
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wn weiss | “ 
Yd Note- R-rediight G-greenlight Y- yellow light 
ie - P- purple light Co: tangét) LW-lunar white ligt to 1 
P-sceed - ac rae Non -intetiocked siding S| W-white light (or target) B- blanked light’ mot 
| derail open . t It 1 good pract.ce to display aspect 17 and 
! omit 8 cr to display 16 and omrt 17 the 
| | dica 
4 quer 


Exhibit No. 5—Signaling Practice. 
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econdary [naications Nos |§ and 16 in Combination with Primary Indications 
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> Seremean tome 


Proceed — prepare rc sto, 


o Nex? 5-478! — ger oraers eee Deyond th.s station 


Gsig 7416 


Proceec — prepare fo stop 
short of any obstruction © 


whe bioch = get orcers beyong ths station 








Stop — take sang Pere 


saron 








> Droceea— ‘ake next $:a.7g 


Proceea — propare fe stip a? 
Ment signal - take nex? sang 


Proceed — prepare fo stop short 
of any obstruction ‘nthe block = ps 
take nes® sain Deyona ths 


Note - R-reo l.gnr G green ligt?  Y- yellow light 
P purple lignt = LW- lunar white hight 


Note - The ring on the Primary arm fo distinguish Ihe 
Gay aspect No's 4915 and 4¥16 wl! Of course be 
Present, Du? w thout sigmificance. on he same 
arm in other aspects of any signal So equipped 





INote- The secondary arm may be applied in con- 
Nectar with any arm of any signal cacep? 
the second arm in aspects Mo's 2, 68. 7B, 88, 
3/7 Primary Arm ano 4B, nc application in connection with 

+ Pecoraary Ann that arm would serve no useful purpose 
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Exhibit No. 6—Signaling Practice. 


stop). In the case of an outlying distant signal it is simply a 
matter of choice whether indication No. 2 (or possibly No. 1) 
shall be given when a train is between the distant and home 
(the present practice on one or more roads), or indication No. 
7 shall not positively assure clear track from suth signal to the 
home signal, the condition of that portion of the track being 
indicated by, or at, a preceding block signal on block-signaled 
roads. 

Indication No. 8, Proceed—prepare to pass next signal at lim- 
ited speed, is a definite wording for the indication now practi- 
cally given in numerous instances by the second arms of two- 
arm distant signals, and is deemed necessary if full advantage 
is to be derived from the indication of three gradations of 
speed at home signals. 

Indication No. 9, Proceed—prepare to stop short of any ob- 
struction in the block, is believed to be a better wording, fol- 
lowing closely that of the Caution Card in the Standard Code, 
for the “permissive block” indication numbered 19 in the re- 
port of 1908, and there placed under the heading, “Secondary 
System.” It is felt that, as this is an indication directly govern- 
ing the movement of trains, it should be included among the 
primary indications. The Committee believes that it will be 
supported by many railway officers in the view that this indica- 
tion is so different from No. 7, or still more from No. 10, in the 
character of the instructions given to the enginemen and the 
handling of the train required, that different indications and 
aspects are needed for consistent signaling. 

Indication No. 10, Proceed at limited speed. It is hardly 
necessary to elaborate on the lack of uniformity that has pre- 
vailed in the significations of the different arms of interlock- 
ing home signals. After an exhaustive study of the subject 
the Committee became convinced that, in a consistent and uni- 
versally applicable system of signaling, the safe speed at which 
the turnouts or crossovers set up in a given case could be 
taken, should be indicated in a uniform manner by the signals; 
and that it is wholly impracticable to provide for the intel- 
ligible indication of individual routes in all situations, by sema- 
phore signals. The conclusion of the Committee is concisely 
expressed as follows: 

“That, inasmuch as interlocking signal plants are introduced 
to make the passage of trains safe at speed over track layouts 
more or less complicated by crossovers, turnouts and crossings, 
the object in arranging interlocking signals is primarily to in- 
dicate routes for trains, and secondarily, as a necessary conse- 
quence, speeds for trains.” The Committee also concluded that 


three gradations of speed could successfully be indicated by 
semaphore arms. Indication No. 6, Proceed, permits unlimited 
speed so far as the signal indication is concerned, subject, of 
course, to such general limitation as may be in force at a par- 
ticular point. For the next, or intermediate, rate the Commit- 
tee proposes the phrase “limited speed,” and for the third, “low 
speed.” 

It is obvious that the idea of “speed signaling” may be ex- 
panded to include the indication by signal of reduced speed made 
necessary by conditions other than movement over turnouts or 
crossovers, but it is also clear that the latter condition will! 
always be a prominent occasion for such indications. Under 
indication No. 10 as relating to passage over turnouts or cross- 
overs, safe movement will evidently be secured if the train 
maintains, but does not exceed, the specified speed when passing 
the signal and until it is beyond the switches. In practice the 
distance to be traveled at limited speed might be defined by a 
signal in advance, the Proceed indication of which would cancel 
the limited-speed indication of the first signal, or might be pre- 
scribed by rule, the distance fixed being sufficient to cover any 
series of turnouts or crossovers to be met with. In any case, 
however, with due regard for both safe and expeditious train 
movement, it must be conceded that the indication, Proceed 
at limited speed, without added qualification, will be fully car- 
ried out if the train keeps up to the specified rate of speed to 
the next signal. 

Indication No. 11, Proceed at limited speed—prepare to stop 
at next signal, and No. 12, Proceed at limited speed—prepare 
to stop short of any obstruction in the block, are qualifications 
of No. 10, formed in exactly the same way as Nos. 7 and 9 are 
formed from No. 6, and seem to need no further explanation 
than that given in connection with those indications. 

Indications No. 13, Proceed at low speed, and No. 14, Pro- 
ceed at low speed—prepare to stop, are recommended with a 
view to expediting train movement. No. 13, like No. 10, im- 
poses no restriction other than maintenance of the specified 
speed for a distance prescribed by rule or defined by a signal 
in advance which must then give some Proceed indication; if 
it indicated Stop, indication No. 14 would be given at the first 
signal. Indication No. 14 imposes the greatest restriction; not 
only low speed which may be necessary for safe movement 
through short turnouts or crossovers, but preparation to stop 
because of possible obstruction ahead or because the route may 
lead to a short spur or a siding blocked with cars. 

It is hardly necessary to say that indication No. 13, like sev- 
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eral others in the list, would not be used at all on a road on 
which it was felt that the advantage would not justify provi- 
sion for displaying the aspects; it seems to the Committee 
proper, however, to recommend a sufficient number of pri- 
mary indications to provide for all operating conditions with 
which it was familiar. 

SECONDARY INDICATIONS. 

Indications No. 15, Get orders, and No. 16, Take siding, it 
will be noted, replace four indications in the table accompany- 
ing the report of 1908. In the case of the indication for orders 
the Committee recognized a demand for consistent means of 
giving these indications in connection with block and _inter- 
locking signals, in place of flags and lamps displayed at the 
station on many roads at present. On further consideration, 
however, it appeared that the requirement is, not to indicate 
by signal whether 31 or 19 orders are to be received, but to 
indicate whether the train shall stop for orders (31 orders) or 
may proceed and pick up orders (19 orders). It follows that a 
single secondary indication, Get orders, should be sufficient as, 
if it is given in connection with a primary Stop indication, the 
meaning will be, Stop—get orders, and in connection with any 
Proceed indication, Proceed—get orders. 

The Take-siding indication may be given by a separate signal 
(No. 16, exhibit No. 5) located at or near the switch to be 
used, or by suitable means at a block station, when the train 
may be required to take the siding adjacent to the station or 
the next siding beyond that station. In either case, one sec- 
ondary indication seems to the Committee sufficient as, in the 
second case, the primary indication in connection with which the 
Take-siding indication is given, will determine which siding is 
intended; that is, if Stop is indicated, the train must take siding 
“here” as it has no authority to proceed in the block, while, if 
any Proceed indication is given, the train may proceed in the 
block to the next siding beyond the station and take siding 
there. 

Indications Nos. 17 and 18 are inserted as a basis for aspects 
which it seemed desirable for the Committee to provide in or- 
der to avoid conflict with the other aspects of its recommended 
system. 

PRIMARY ASPECTS. 

Exhibits Nos. 4, 3 and 2, in that order, are designed to show 
how a road with few requirements may be signaled without con- 
flict with the Committee’s recommended completed system and 
may be in position, as its increasing requirements warrant, to de- 
velop in an orderly manner to that system. It is assumed that, 
in the first stage, as there will be few interlockings, limited- 
speed indications will be unnecessary. As interlocking increase 
in number and limit-speed indications become desirable, it will 
be a good practice to use the necessary arms and lights on 
sginals giving those indications and omit them on other signals. 
Finally, as the number of “active” arms increases and the ad- 
vantages of uniform two-light signaling are more fully appre- 
ciated, the necessary fixed arms and lights may be added to 
round out the complete system shown on Exhibit No. 2. 

SECONDARY ASPECTS. 

In submitting the aspects for secondary indications No. 15, 
Get orders, and No. 16, Take siding, and their combinations 
with primary aspects, Exhibits Nos. 5 and 6, the Committee 
feels that practical and intelligible aspects are offered and that 
those shown on Exhibit No. 5 provide for the indications rec- 
ommended. As some roads, however, might wish to give the 
other primary indications in connection with Get orders or 
might wish to give the Take-siding indication on a block signal, 
and as the 45-degree downward position of the secondary arm 
was available, the Committee deemed it proper to submit the 
additional aspects, Exhibit No. 6, to be used if desired. 

It should be noted that, in both sets of “combination” aspects 
(Exhibits Nos. 5 and 6), the “primary” arm always takes the 
same position and has the same color of light to the right of 
the mast for a given primary indication as in the simple pri- 


Seeneomeen 
mary aspects; and the “secondary” arm is always down verti- 
cally, with no light to the left of the mast, when no secondary 
indication is given, 45 degrees downward, with a purple light, 
for the Siding indication, and horizontal, with a red light, for 
the Order indication, whatever the position of the “primary” 
arm. 

The yellow light to the left of the lunar white in aspects Nos. 
9 and 12 is independent of a “secondary” arm (which may or 
may not be present) and is provided for contrast with the 
lunar white in the case of these main-track governing aspects; 
the red and purple lights in aspects Nos. 9+15 and 9+16 serve 
the same purpose in addition to giving the secondary indica- 
tions. 

It is to be understood that the secondary arm and light, shown 
at the top of the mast on Exhibits Nos. 5 and 6, may be applied 
in connection with any arm of any signal (except the second 
arm of an automatic block signal, where they could serve no 
useful purpose). 

The Committee shows two simple aspects for flag-station 
signals sufficiently different from any other main-track signal 
aspects recommended, to make confusion impossible. Some 
roads use aspects for both indications, others display a signal 
only when there are passengers, and, for the sake of eliminating 
one aspect, satisfactory results might also be obtained by dis- 
playing a positive signal when there are no passengers, and no 
signal when there are passengers, with the requirement that 
trains scheduled to stop should not pass the station in the 
absence of the aspect indicating No passengers. The Commit- 
tee is of the opinion that either of the three plans would be 
good practice, as no question of safe train movement is in- 
volved. 

It seemed proper to submit uniform aspects for siding switches 
and derails (Exhibit No. 5), which explain themselves; but 
hardly necessary to include the indications on Exhibit No. 1. 

The Committee therefore presents Exhibits Nos. 1, 2, 3, 4, 5 
and 6 and recommends the adoption of the following conclu- 
sions : 

ist. That the indications, Exhibit No. 1, are adequate; permit 
of a uniform system of signaling: are not in conflict with ex- 
isting systems, and are recommended to the American Railway 
Association for approval. 

2d. That the Primary Aspects, Exhibit No. 2, are practica- 
ble; form an adequate and proper basis for the display of the 
Primary Indications; provide an excellent means for attaining a 
uniform, universal system of signaling; and are therefore en- 
dorsed by this Association, and submitted to the American Rail- 
way Association for such action as may be necessary to enable 
roads desiring to use them to do so with the approval of that 
Association. 

3d. That Exhibit No. 4 provides a simple means of signaling; 
adequate for. the needs of many roads and branches, and is a 
proper method of signaling which, while not providing for uni- 
formity, may be developed through the scheme shown on Ex- 
hibit No. 3 into the complete system, Exhibit No. 2. The out- 
lines shown on Exhibits Nos. 3 and 4 are therefore endorsed 
by this Association and submitted to the American Railway 
Association for such action as may be necessary to enable roads 
desiring to use them to do so with the approval of that Asso- 
ciation. 

4th. That the secondary aspects, Exhibit No. 5, form a sim- 
ple and proper means of conveying certain necessary instruc- 
tions, and are therefore endorsed by this Association and sub- 
mitted to the American Railway Association for such action 
as may be necessary to enable roads desiring to use them to 
do so with the approval of that Association. 

5th. That the additional secondary aspects in combination 
with primary aspects, Exhibit No. 6, are suitable and proper 
aspects for use where desired, and are therefore endorsed by 
this Association and submitted to the American Railway Asso- 
ciation for such action as may be necessary to enable roads 
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desiring to use them to do so with the approval of that Asso- 
ciation. 

The indications are given by blades operating in the upper 
right-hand quadrant, as in previous reports. The use of the 
upper left-hand quadrant was discussed at the New York meet- 
ing of the Association on June 8th and was referred to the 
Committee, and vote upon its importance had only begun to 
arrive at the last meeting of the Committee, July 20th. It was 
therefore found necessary to postpone consideration of this 
subject until later. To date (August 14th) the result of the 
ballot is as follows, 147 for further consideration, 105 against 
further consideration. 

At the meeting of the Committee, July 21, 1909, it was voted 
that the Chairman of the Sub-Committee on aspects be re- 
quested to obtain and submit with the report an opinion from 
the official occulist of the American Railway Association in 
regard to the practicability of the use of lunar white light and 
the probable result of elimination tests of locomotive engineers 
for indistinct color perception. The Chairman of the Sub- 
Committee has been in communication with Doctor A. G. Thom- 
son, official occulist of the American Railway Association, who 
has kindly consented to make a number of tests, and it is ex- 
pected that a verbal report on results will be submitted to the 
Association in October. 

Respectfully submitted, A. H. Rudd, Chairman; C. C. An- 
thony, H. S. Balliet, H. S. Cable, C. A. Christofferson, C. E. 
Denney, W. J. Eck, W. H. Elliott, M. H. Hovey, A. S. Ingalls, 
J. C. Mock, F. P. Patenall, J. A. Peabody, H. H. Temple. Not 
concurring, L. R. Clausen, T. S. Stevens. 


MINORITY REPORT. 


The undersigned cannot support the scheme for Uniform 
Signaling, recommended in this report, for the following rea- 
sons : 

1. Two of the four principles upon which it is based have 
been accepted without full investigation. 

(a) The 45-degree position of the arm shall indicate the po- 
sition of the next signal in advance. 

(b) The location of the arm on the mast shall indicate the 
speed at which the movement shall be made. 


2. The scheme has too many indications and aspects, which 
are difficult to remember and understand and will be confusing 
to the train and enginemen. 

3. While a multiplicity of aspects is provided they are incom- 
plete. The operation of railroad signals today is based upon 
the principle that the absence of a signal where one is usually 
displayed shall indicate Stop. For example: Indication No. 7 
(Proceed—prepare to stop at next signal) is equivalent to say- 
ing, “Proceed, the next signal is in Stop position.” The ab- 
sence of the 45-degree position or change to the 90-degree 
position gives the engineman permission by inference to assume 
that the next signal is clear, but this is not covered by an indi- 
cation. The same criticism applies to other similar indications. 
In other words, in order to complete a system of signals along 
the lines presented it is necessary to provide additional indi- 
cations. 

4, There is no well defined basic principle that may be fol- 
lowed in interpreting the aspects. The scheme has many in- 
terpretations which are not covered by, or in harmony with, the 
Standard Code. 

5. The scheme provides specific information about conditions 
in advance; notably, the indication of next signal. The Distant 
signal is used as a repeater of the Home and is bound to teach 
enginemen to relax vigilance and depend upon advance in- 
formation which is subject to change, and, therefore, unreliable. 
The plan of providing repeaters for Home signals will eventually 
lead to a demand for still further repeaters and checks of vari- 
ous kinds upon fixed signal systems, such as cab signals, and 
ultimately automatic stops, all of which tend to a laxity in the 
proper degree of attention on the part of employees. 

6. There are too many red lights displayed. 

7. The same aspects are used for different indications and 
different indications for the same aspects. 

8. Definite or precise information of considerable variety not 
required in the practical operation of a railroad is provided 
throughout the scheme. In order to maintain the distinctions 
much complication is introduced which may lead to considerable 
difficulty. For example: Instead of one Caution signal there 
is provided a special signal for each of the several occasions 
requiring caution. By T. S. Stevens and L. R. Clausen. 


Springfield Shops, St. Louis & San Francisco Railroad 


The car and locomotive shops of the St. Louis & San Fran- 
cisco Railroad at Springfield, Mo., were recently completed and 
opened for service. There have been some changes in the plans 
since the layout was designed, two years ago, as is natural, 
but the photographs, published herewith, show that the build- 
ings generally are constructed according to the ideas expressed 
in the original plans. 


The Arnoid Company of Chicago were the engineers and con- 
structors of the complete shops; Mr. P. L. Battey, chief en- 
gineer of the Railway Shops Department of this firm, having 
personal supervision of both design and construction. The plans 
were worked up in co-operation with Mr. W. A. Nettleton, who 
was at that time general superintendent of motive power; Mr. 
George A. Hancock, superintendent of motive power, and Mr. 
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General View of Springfield Shops, Cooling Pond in Foreground. 
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M. C. Byers, chief engineer*of the St. Louis & San Francisco 
Railroad. Mr. C. R. Gray, vice-president, has taken personal 
interest in the work throughout, and to him all plans were sub- 
mitted for final approval. 

Arrangement of Present and Ultimate Plant. 

The arrangement of the plant provides convenient grouping 
of vhe buildings included in the present construction. The growth 
of these and the addition of future departments will not in any 
way detract from its arrangements and such additions will be 
huilt as economically located from every operating standpoint as 
in the original plan. The buildings common to each department 
are located in the heart of the plant. 
store house, power house and blacksmith shop. 

The store house is convenient to the locomotive department, 
future round houses and future freight car department, and by 
means of the transfer table, easy access to the coach department 
is provided. It is immediately opposite one end of the transfer 
table and near the center of the yard crane runway so that ma- 
terial can be conveniently collected from or delivered to any 
building on the ground. 

One of the striking features is well worth noting here: Every 
department can be increased about 300 per cent without unduly 
extending the lines of travel for men and materiai. This re- 
sult was obtained only by a very careful study of the problem. 
Three hundred per cent extension is an unusual feature but is 
necessary in this instance owing to the combining of the two 
old plants now being operated, with the new one, and in addi- 
tion allowing for a possible further extension of 100 per cent 
of the present plant before this consolidation of the plants is 
accomplished. 

The power house is in the center of gravity of the power re- 
quirements, being close to the machine and erecting shop, boiler 
and tank shop, and adjacent to the future planing mill, from 
which waste material may be delivered directly to the boilers. 
The blacksmith shop is close to the machine and erecting shop, 
scrap bins and future round houses, and by means of the yard 
crane, close to the future freight car department, via the transfer 
table, or by industrial tracks, it is accessible to the coach depart- 
ment, where the least output is required. 

The tracks on the shop site are conveniently arranged for the 
receiving of all material, intercommunication of different depart- 
ments, and for the removal of the output. A “Y” track is pro- 
vided close to the machine and erecting shops, leading from one 
serving track on to the transfer table, for the purpose of turning 
engines. 

The present machine and erecting shop and boiler and tank 
shop are served by the transfer table, which is common both 
to the locomotive and coach departments. This makes a very 
economical design up to the limit provided in the layout; future 
extensions being accomplished without material increase in the 
length of the transfer table pit. 

The coach repair shop is convenient to the coach paint shop, 


These consist of the 


and by means of the transfer table and industrial tracks, suf- 
ficiently convenient to the locomotive department for such 
material as will be furnished from this source. 

The future freight car department is conveniently grouped in 
that the freight car repair shop and the new freight car shop 
are both convenient to the planing mill and lumber yard; mate- 
rial entering yard from the east, passing through the dry kiln, 
dry lumber storage planing mill, new freight car shop and new 
freight car paint shop, in continuous unidirectional movement 
to completion. 

The future steel car shop is adjacent to the new freight car 
shop, making it convenient to composite cars, and is also close 
to the present boiler and tank shop, thus bringing this class of 
work close together, the area between the latter two buildings 
serving as a general material yard for both departments. The 
steel cars will pass directly through the new freight car paint 
shop on the way out. The future car wheel shop is located as 
nearly central as possible to the freight car and coach shops by 
means of the transfer table and industrial tracks, providing for 
the handling of wheels to and from these shops and which can 
be efficiently accomplished. The future pattern shop is located 
Close to the future planing mill and lumber yard, also adjacent 
to the future foundry, which is so located that raw material 
will enter from the east and pass through the departments in 
continuous movement. Provision is made for a future crane 
between the foundry and store house platform, which will pro- 
vide an economical means of handling foundry supplies and fin- 
ished castings. 

The future oil house will be convenient to the store depart- 
ment and the future roundhouse, to which it is most closely re- 
lated. Other departments are not inconveniently far removed 
from it. The future roundhouses are located convenient to 
the road and also to the shop, and the future engine handling 
facilities will be conveniently grouped for rapid and economical 
handling of locomotives. Areaways are provided between tracks 
and buildings for the storing of material and for general ac- 
cessibility about the plant, particular attention being given to 
the elimination of all possible fire hazard. 

Capacity of Present Plant. 

The normal capacity of the present locomotive department is 
35 to 40 engines per month. The erecting shop contains 25 
working pits. Tributary departments are in proportion. The 
possible ultimate capacity which can be conveniently provided is 
90 pits. The present coach repair shop has a capacity of about 
35 coaches per month, being provided with floor space for 22 
coaches. 

The coach paint shop and other tributary departments are 
provided in proportional capacity. Three hundred per cent fu- 
ture extensions of this department is provided and even more 
can be obtained if ever desired, although the possibility of the 
latter is questionable. Under normal operating conditions the 
two departments will employ about 800 or 900 workmen. 




















Locomotive Machine and Erecting Shop, Springfield Shops. 








ENGI 


NEERING 


BRIDGE S~ BUILDINGS ~ CONTRACTING ~ SIGNALING ~ TRACK 

















Blacksmith Shop, Springfield Shops. 


General Description of Buildings. 

The buildings throughout are of. brick, steel! and reinforced 
concrete. The only inflammable material used is heavy three- 
inch plank on the ground floors; heavy roof sheathing on the 
shop buildings, and the window frames and doors. The store 
house and platform, oil tanks and pump houses are of rein- 
forced concrete throughout, and the power house has reinforced 
floors and roof. 

All buildings, except the storehouse, have self-supporting 
structural steel frames, with hard brick curtain walls, and all 
window openings are glazed with one-eighth inch factory ribbed 
glass. Particular study has been made of the lighting of all 
the buildings and the result is immediately evident to all ob- 
servers. An average of one-third of a square foot of window 
area is provided for every square foot of floor space. All build- 
ings have parapet walls three feet high above roofs, and the 
roofs throughout are of 5-ply tar and gravel composition. This 
design materially reduces the fire risk. 

The coach repair and coach paint shops have roofs and saw- 
tooth construction, providing north light over the entire area 
of buildings. Sawtooth glazing is of one-fourth inch ribbed 
wire glass. Cast iron ventilators with adjustable dampers are 
provided in sufficient numbers to insure the proper ventilation 
of these buildings. The machine and erecting shop, boiler and 
tank shop, blacksmith shop and power house, are well provided 
with roof monitors of ample dimensions, giving both excellent 
interior lighting and good ventilation. 

The Store House and Office Building. 

This building is in the exact center of the entire plant. It is 
61 feet wide and 162 feet long; it is two stories high, the ceil 
ings being very high to provide for the storing of materials in 
as economical a manner as possible 

A concrete platform extends entirely around the building for 
outside storage of heavy supplies and as a means of handling 
materials. This platform is 90 feet wide by 248 feet long and 
is raised + feet above the ground so that cars will open directly 
upon it. The floor space within the building is 18,500 square 
feet; on the platform 12,600 square feet. The cubical contents 
of the structure is 286,000 feet. 

The first floor is largely divided for store house purposes, but 
it also contains a centrally located office for the storekeeper, 
and in the west end of the building is the general timekeeper’s 
ffice for the plant. 

The second floor is divided into two sections for offices and 
store rooms. The office section is in the west end of the build- 
ing overlooking the main areaways between the shop buildings. 
The office for the superintendent of shops is so located as to 


command a view of almost the entire plant. Adjacent to his 











private office are located the conference room and the general 
office for the clerks of this department. Conveniently located 
is the well lighted drafting room, which connects with the blue- 
print room where there is apparatus for making blueprints al- 
most instantly at any time of the day or night. A large room, 
connecting with the drafting room by large sliding doors, is 
provided for the shop apprentice classes. The partition between 
the rooms is entirely of glass and decors, so that the two rooms 
can practically be thrown together for night classes. Com- 
modious toilet rooms are provided on this floor. All the offices 
are finished in natural southern pine and have floors of white 
maple. 

The store room on the second floor is served with a hydraulic 
plunger elevator of 3,000 Ibs. capacity, having a large platform 
so as to handle bulky material. There are also two large out- 
side doors on the second floor opening out upon concrete bracket 
platforms large enough to receive material from the yard loco- 
motive crane, operating on track adjacent to the building. 

The store department is equipped throughout with steel 
shelving and racks of a new “universal” design, made by the 
Lyon Metallic Manufacturing Co., of Aurora, Hl. All racks 
are designed to suit the requirements of the different classes of 
materials carried and the stock is departmentized in accordance 
with the “Frisco” standard classification, as developed by Mr. 
J. R. Mulroy, general storekeeper. 

The building is of reinforced concrete construction through 
out. There is no wood used except in windows, and a small 
amount of trim. All racks and shelving being of steel, and fire 
hose outlets being provided at frequent intervals, practically all 
danger of damage by fire is eliminated. 

The oil carried in stock is stored in reinforced concrete tanks 
outside of the building and under the adjoining platform. It is 
drawn from the tanks by a battery of pumps, located in a room 
in the east end of the building, which is sealed off from the rest 
of the building by a blind wall, only one outside entrance being 
provided. This opening is covered by a Steel shutter, the same 
as is used on all other outside doors of the store building. 
Stcrage space is provided in the fire-proof, oil drawing room 
for waste and other inflammable supplies. 

The Transfer Table and Traveling Yard Crane. 

The electric transfer table serves directly the machine and 
erecting shop; the boiler and tank shop; the coach repair ‘shop. 
and the coach paint shop; also the future wheel shop and ex- 
tensions for alt departments. The table is 80 feet long, has a 
live lead capacity of 180 tons and runs at a speed of 300 feet 
per minute. The pit in which it travels 1s 1338 feet long, or a 
little over a quarter of a mile. The table is operated by two 
electric motors, in the same manner as a double truck electric 
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car. Current is supplied to the motors by means of a third 
rail system, the current-conducting rails being located on each 
side of the pit under a protecting ledge of the concrete retain- 
ing wail. 

In order that the presence of the pit between the buildings 
inay not interfere withe cross traffic between the various de- 
partments, concrete walkways five feet wide are located 100 feet 
apart along the pit. The bottom of the pit is 18 inches 
below the yard grade, and in order that the trucks may cross 
the pit easily on these walkways, an incline, or romp, 20 feet 
leng, is provided on each side of the pit, thus eliminating any 
retarding of material handling due to the presence of the pit. 

The electrical third rail system for conducting current to the 
motors on the table was developed to meet the requirements of 
these necessary walkways. Owing to the incline into the pit on 
each side cutting through the wall, it was, of course, impos- 
sible to string trolley wires continuously from end to end, and 
to get around this difficulty the third rail conductors were in- 
stalled in sections between the walkways and connected together 
at these points by means of copper cables inserted in tile ducts, 
laid in the concrete wall under the walkways. This, of course, 
leaves gaps about five feet wide every 100 feet in the conductor 
rail, but current is supplied to the table continuously by having 
a pair of contacts, or “shoes,” on each end of the table, which 
span these gaps, the forward shoe always making contact on the 
next section before the rear shoe leaves the last section of con- 
ductor rail. 

This arrangement of transfer table and pit was the first of its 
kind ever installed, and appreciation of its many advantages is 
evidenced by the several similar tables which have been installed 
since the details of this one were first published. 

A signal system is provided for the protection of workmen 
crossing the pit on the walkways during hours the trans‘er table 
is in operation. 

The pit rails, upon which the transfer table runs, are of 85-Ib. 
steel, resting on steel tie plates and creosoted wood ties, 16 feet 
long, which are embedded at intervals of 18 inches in the con- 
crete supporting walls. This provides heavy and permanent con- 
struction, suitable for the most exacting service. 

Owing to the length of the concrete walls, expansion joints 
are provided every forty feet, and to prevent any possible un- 
even settlement of adjacent sections at these points, a heavy 
reinforced concrete mat has been placed immediately under the 
joint. These were placed in advance of the walls and finished 


on top, so that walls do not bend with the mats and are thus 
free to move. 

The east end of the transfer table pit extends under the yard 
crane runway, which is located at right angles io it, a distance 
of 25 feet, so that material can be readily placed upon the trans- 
fer table from the electric yard crane. The transfer table and 
yard crane runway thus become two common carriers of primary 
importance in the handling of material for all departments. 

The yard crane runway is of structural steel; extends north 
and south across the shop site a distance of 800 feet, with pro- 


vision for ultimate extension to the property lines. The crane 


‘rails are located 23 feet above the yard grade, and the span of 


the crane is 75 feet. This provides a large material yard where 
heavy material of all kinds can be stored and efficiently handled. 

The normal capacity of the crane is 10 tons, and it will safely 
carry a load of 12% tons. It has a traveling speed of 450 feet 
per minute and a hoisting speed of 60 feet per minute under 
light load conditions. 
loads. 

The store house platform, which is located immediately op 
posite the end of the transfer table pit, extending under the yard 
crane runway a distance of 25 feet, allows of material being 
readily handled from the store department via the yard crane 
to any department north or south, and, by placing on the trans- 
fer table, to departments west. 

The industrial track system, which is of standard gauge, with 


The speed is somewhat less under heavy 


few minor exceptions, is so inter-connected by means o/ turn 
tables that free movement of materials is possible to and from 
all departments independent of the mechanical material hand- 
ling devices above outlined. The system thus serves as an ad 
ditional means of material handling, as well as for emergencies. 
All industrial turntables are of very heavy design, mounted on 
roller bearings, the tables being set on concrete foundations, thus 
insuring permanent alignment with tracks. 
The Blacksmith Shop. 

The building is 192 feet wide by 245 feet long, and has a clear 
height under the roof trusses of 24 feet 
entire width of the building, so that there is not a column in the 
building. The floor space is 24,400 square feet, and the total 


The trusses span the 


content of the building is 846,00 cubic feet. 
Just north of the building are located the storage compart 
30 by 150 feet, for iron, heavy 


ments, forming tools, black- 


smith coal, coke and charcoal. Materials into storage can be 


handled directly from cars on convenient tracks by hand or by 
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Boiler and Tank Shop, Springfield Shops. 
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Transfer Table and Pit, Springfield Shops. 


the traveling crane. Hatches, mounted on wheels, are pro- 
vided on the roof of the bins so that coal, coke and charcoal 
can be unloaded by means of a clam shell bucket. Materials 
enter the blacksmith shop from the north via the industrial 
track system, and are worked through the various stages to 
completion, leaving the building at the west end en route to 
the locomotive shop, coach shop, or to the storehouse, imme- 
diately adjacent on the south. 

The equipment consists of well selected and arranged modern 
tools, such as forges, furnaces, steam and power hammers, 
forging machines, revolving jib cranes for handling heavy 
materials from furnaces, and tools, large punches and _ shears, 
a very complete outfit of bolt and nut machinery, spring de- 
partment, open fires and cranes for locomotive frame work, 
ete. All machinery is operated by electric motors, except steam 
hammers. The building is piped for water, steam, compressed 
air, fuel oil supply, air blast for forges and furnaces and for 
heating. The blast system is supplied by two large Sturtevant 
10-ounce pressure blowers, driven by electric motors. These 
blowers are connected so they may be used singly or together. 
The blast system is supplied throughout with automatic damp- 
ers to prevent back firing. 

All forges and fires have hoods over them, with stacks car- 
ried out through the roof, so as to minimize all smoke and 
gases. The building is lighted throughout by electric mercury 
vapor lamps. The foreman has a neat office centrally located 
where he has an unobstructed view over the entire shop. The 
floor throughout is of screened cinders, well compacted, which 
makes it almost like an asphalt pavement. 

Locomotive Machine and Erecting Shop. 

This building, which is the principal one of the group, is 
173 feet wide by 566 feet long, and has a total floor space of 
122,000 square feet, or nearly three acres. It is divided into 
three bays, the erecting bay, 65 feet wide and 35 feet under 
the roof trusses, and the light machinery, or balcony, bay, 40 
feet wide, 20 feet from the ground floor to balcony, and 15 
feet from this floor to the under side of roof trusses. All of 
these bays extend the full length of the building, 566 feet. 

The erecting bay is provided with 25 concrete engine. pits, 
located on 22-foot centers, each pit being 45 feet long. The 
pits are of massive construction, capped with heavy white oak 
timbers, upon which the engines are blocked when shopped. 
Over these pits, and carried by the heavy steel framework of 





the building, is a crane runway and a 100-ton (maximum 
capacity, 125 tons), double trolley, electric traveling crane for 
hoisting locomotives. There is also a 10-ton auxiliary hoist 
provided on this crane, and a separate 15-ton, high speed, 
electric crane for light work and general construction pur- 
poses. The span of these cranes is 61 feet, 3 inches. The 
large crane travels at 250 feet per minute and hoists at 20 feet 
per minute, while the 15-ton crane travels at 400 feet and hoists 
at 60 feet per minute. 

At the east end of the building a half panel is provided in 
the structure, which serves to allow the 15-ton crane to run 
beyond the last engine pit, so that the lifting crane can be 
located over it. In this half panel is also located the facilities 
for the storing of cabs. 

A series of double-decked steel racks is provided with capac- 
ity for nine cabs, any of which can be reached directly with 
the 15-ton crane for movement to and from any of the pits. 

The locomotive carpenter shop, in which all woodwork for 
cabs will be done, is located immediately across the transfer 
table from this end of the erecting shop, so that it is very 
convenient to the storage racks. 

Between the pits throughout the length of the erecting bay 
are then rolled back on the pit track, which extends a distance 
from locomotives undergoing repairs. There is provided in 
each building column a steel compartment for the storage of 
heavy tools used in the erecting bay, which can be locked, tools 
being charged out to the several gangs. At frequent intervals 
electric tool grinders are located for handy use of the work- 
men on the erecting floor. 

When locomotives are placed in the erecting shop they are 
set with front, or pilot, toward the outside wall and transfer 
table. The boiler flues, which are taken from the front end, 
are loaded on push cars and taken across the transfer table and 
into the boiler shop. After being repaired they are returned 
by the same route. After the shoes and wedges have been 
loosened up, the locomotive is picked up by the large electric 
crane and hoisted to clear the wheel equipment. The wheels 
are then rolled back on the pit track, which extends a distance 
of 25 feet into the central or heavy machine bay, where they 
are stored until removed by a 10-ton electric crane, and over 
this to the wheel department for repairs. Massive machine 
tools, each driven by individual electric motors, some tools 
having two or three motors, are located in this bay for work 
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on engine cylinders, frames, wheels, tires, driving boxes and 
other heavy parts. All of the tools are served by the electric 
cranes so as to facilitate the work as much as possible. 

A feature of this section of the shop is the large concrete 
lye vat and washing pit. An entire engine truck can be placed 
by the overhead crane directly into the lye vat to pickle and 
remove the accumulated grease and dirt, when it is removed to 
the adjacent washing pit and flushed off with hose and clear 
water. In order to prevent any possible fumes from the lye 
vat from contaminating the air of the shop, a sectional steel 
cover is provided, handled by the crane, together with an 
electric driven exhaust, which sucks all the fumes out through 
a duct leading through the roof. A concrete fleor surrounds 
the vat, which drains into the sewer, thus insuring the utmost 
cleanliness. 

The light machinery bay, over which the balcony is located, 
contains many tools for the lighter classes of locomotive parts, 
such as pistons, valves, valve motion, links, rods, etc. These 
tools are in most instances driven by bolts from a_ lineshaft, 
which is divided into short sections, or groups, each group 
driven by an electric motor. ‘The shaft is so aligned, however, 
and provided with flanged couplings, that in case of a motor 
becoming disabled, the inserting of a few bolts will connect two 
or more sections together for such emergencies. The _ tool 
room is located near the center of the building in this bay. 
This department is separated from the rest of the shop by 
woven steel wire partitions and contains fine tool making ma- 
chinery, as well as a complete equipment of steel racks and 
shelving for the storing of tools. Along the outer wall, where 
the best north light is available, almost a continuous line of 
work benches is located. These benches are covered with steel 
tops and provided with vises and many lock drawers for keep- 
ing the tools of the workmen who are on this class of work. 

On the balcony floor, which is of reinforced concrete, capped 
with hard pine, so as to make it easy on the feet of the work- 
men, is located the tin and copper shops, the pipe shop, the 
air brake, injector, electric headlight, and boiled lagging de- 
partments, as well as other classes of light work. A balcony 
floor ledge, extending out under the crane of the heavy ma- 
chine bay a distance of seven feet, makes it possible to pick 
up an article anywhere on the floor of the heavy machine bay 


‘ oted or hung so as to provide the best of ventilation. 


and place it on the balcony at any poimt in the shop. In the 
balcony are also located the large blast fans for the heating 
system. There is considerable machinery located in the bal- 
cony in the brass working and pipe departments, all operated 
by electric drives, either in groups or with separate motors. 
Work benches extend the full length of the building along the 
north wall. 

The building is piped throughout for water, steam, com 
pressed air and heating. It is lighted artificially by means of 
electric mercury vapor lamps, while the natural lighting is 
unusual for a building of its size. Windows are largely piv 
Mechan 
ical assistance in the ventilation is also provided in the three 
large blast fans which change the air once every thirty minutes. 
Air chambers and flues are arranged so as to receive fresh 
air from the outside, as well as the recirculated air of the 
room, mix in the proper proportion and then distribute over 
the entire building through underground concrete ducts. Both 
suction and discharge ducts are provided so as to control the 
movement of the air to a nicety and thus prevent local drafts 
and dead air pockets, which are objectionable to the workmen. 

All of the electric mains supplying motors and lights are 
located underground in tile and concrete ducts, easy of access 
for the present and the future, and greatly reducing the 
amount of exposed wiring to collect dust. 

Locomotive Boiler and Tank Shop. 

This shop, which is tributary to the erecting shop, is located 
in a building immediately across the transfer table from it. Its 
dimensions are 118 feet by 347 feet, with a floor space of 39,000 
square feet, and a total content of 1,742,000 cubic feet. At the 
east end of the building, 60 feet, extending the full width, is 
partitioned off by a heavy fire wall to provide space for the 
locomotive carpenter shop. In this department is done all 
wood work upon engine pilots, bumper beams, cabs and tank 
frames. Electric motor-driven groups of woodworking ma- 
chinery are located on one side of the shops, and the other 
is devoted to floor work and assembling. 

The boiler and tank shop proper, consisting of two bays 280 
feet long, is served over the entire area by electric traveling 
cranes. The main bay, 65 feet wide and 38 feet under the roof 
trusses, contains 14 tracks on 20-foot centers for assembling 





Interior View of Blacksmith Shop, Springfield Shops. 
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Pit Bay of Erecting Shop, Springfield Shops. 


work on boilers and tanks. Over these tracks is located a 
double trolley crane of 30 tons capacity. At the east end of 
the bay next to the fire wall is located the riveting tower, de- 
signed for installation of future hydraulic riveting stake of 
large size, to do the heaviest class of work. 

The machine bay, immediately adjacent to the assembly bay, 
contains many powerful tools for forming and finishing of 
boilers and tanks, such as annealing furnaces (one being large 
enough to heat heavy plates 12 feet square), bending rolls, rotary 
bevel shears, splitting shears, plate punches, flange punches, 
riveters, radial drills, etc. Nearly all are driven by individual 
electric motors; the remainder are arranged in convenient 
groups. 

In the center of the shop, and on the machine-bay side, is 
located the large blast fan of the heating system, purposing the 
same function as those described under the “machine and 
erecting shop.” 

The building is piped for water; high pressure steam testing 
lines; an abundance of compressed air; fuel oil supply for fur- 
naces; air blast system for forges and furnaces, and for heat- 
ing. It is lighted artificially by electric mercury vapor lamps, 


1g 


and numerous receptacles are also provided for portable incan- 
descent lamps for use inside of the boilers, etc. 
Coach Repair Shop. 

This building contains 22 stalls for coach repairs: cabinet 
shop and upholstery department. It is 209 feet wide by 304 
feet long, with 20 feet of clear height under the roof trusses, 
and a total floor space of 52,000 square feet. The roof is of 
sawtooth construction, all glass facing the north, so as to 
secure absolutely uniform lighting over the entire building. 

The cabinet shop and upholstery room are located in the 
east end of the building. The cabinet shop is equipped with 
a full complement of woodworking tools, and in addition, 
numerous cabinet makers’ benches of spacious dimensions. A 
long glue drying room is provided with special steam coils 


arranged to secure any desired temperature. The upholstery 








department is adjacent to the cabinet shop, and is provided with 
upholsterers’ benches; separate rooms for cleaning and _ reno- 
vating work, and a balcony for sewing machines and finishing 
work. The general foreman’s office is located at the east end 
of the building connecting with both of the above mentioned 
departments. 

The coach repair shop proper is arranged for two coaches 
on each track with a common bay between them in the center 
of the building. Over this bay is located a 10-ton electric trav- 
eling crane operated from pendant control cords at the floor. 
Under this crane runway all truck work wil! be done, the 
trucks being pushed forward under the crane after a coach is 
raised on blocks. 

A complete system of permanent steel scaffolds for all coach 
stalls is provided. All scaffolds are adjustable for any height 
and distance from the car desired, and when the scaffolds are 
not in use, they may be quickly pushed up out of the way, 
clearing the floor seven feet, all vertical supports being counter- 
weighted. 

The building is piped for water, compressed air and steam, 
where it is needed, as well as for heating. It is lighted by 
incandescent lamps, with the exception of the truck bay and 
cabinet shop, where machinery is located, these being lighted 
by mercury vapor lamps. All machinery is driven by electric 
motors, those in the cabinet shop being arranged in groups, 
and all others are provided with separate motors. 

Coach Paint Shop. 

After the coaches have been put into shape for final paint- 
ing, varnishing and refitting, they are transferred by the trans- 
fer table immediately across from the coach repair shop to the 
coach paint shop. This building is 183 feet by 184 feet, with 
a floor space of 32,600 square feet. It contains 16 stalls, each 
stall being provided with a concrete pit, 81 feet long and 8 
inches deep. The heating pipes are arranged in these pits as 
they will assist in the drying of the varnish. The building 
also contains separate corners for paint mixing, brass cleaning, 
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plating and polishing. These rooms are cut off from the main 
portion of the building by fire walls. 

At the east end of the building a large space is also set aside 
for sash work, where very complete facilities are provided in 
this class of work. 

[he paints and varnishes used in this building are stored 
in underground tanks, from which pipe lines lead to a battery 
of measuring pumps, located in the mixing room, where sup- 
plies are delivered to the painters. 

The same system of counterweighted adjustable steel scaf- 
folds is provided in this building as in the coach repair shop. 

The natural lighting of this building is a notable feature due 
to its uniformity of distribution, saw-tooth construction being 
used over the entire area. The floor throughout is of finished 
concrete and well drained to bell traps located at intervals beth 
in and between the pits. 

The artificial lighting consists of incandescent electric light 
located between the tracks and provided with long cords for 
interior work on coaches. The brass polishing machinery is 
driven by electric motors, and the building is piped throughout 
for compressed air for paint burners, frequent hose valves for 
water service, and steam heating. 

Power House. 

The power house contains the complete central power station 
for the new shops and also furnishes power to the old north 
shops. The building at present contains 2,000 horse power in 
boilers, but it is designed to house 3,200 horse power and 
provision is made for further development when it becomes 
necessary. The building is 118 feet by 145 feet, with a total 
floor area of 30,000 square fect; it is fireproof, being construct- 
ed throughout of non-inflammable materials, with the exception 
of the window frames and doors. 

It is subdivided into three rooms by brick fire walls, the tur- 
bine and boiler rooms being on the same level and each being 
provided with a 10-foot basement well lighted and ventilated. 
The chimney is of reinforced concrete, 10 feet in diameter by 
205 feet high. It is provided with high-class lightning rods and 
conductors. The smoke flues connecting the boilers with the 


chimney are of concrete and located in the basement of the 
building. 


The five boilers are each 400 h 


rse power of Babcock & 
Wilcox water tube type. Space is provided for additional 400 
horse power boiler. The boilers are provided with superheaters 
of the same make. The boilers carry a steam pressure of 150 
pounds, and the superheaters raise the temperature of the steam 
an additional 100 degrees. Each boiler is provided with a 
Green traveling link grate. These grates, or stokers, are op 
erated by lineshaft in the basement, which is driven in turn by 
duplicate auxiliary engines. A system of narrow gauge tracks 
and turntables, an electric elevator, and manually-operated bot- 
tom dump coal and ash cars, have been installed. This equip- 
ment is so arranged that the coal and ashes can be handled by 
one man at a low expense. There is little about the equipment 
‘o deteriorate, as all storage pockets are of reinforced con- 
crete. All coal and ashes are handled by gravity, with the 
exception of the movement over the electric elevator, which 
raises both coal and ash cars to the overhead bunkers. The 
storage capacity for coal in the main bunkers is 350 tons. Coal 
may be unloaded into these bunkers directly from bottom or 
side dump standard coal cars, or may be unloaded from gon- 
dola cars either directly by hand, or by means of clam shell 
bucket and locomotive crane on adjacent track. The storage 
capacity in the overhead bunkers is 320 tons, from which point 
coal flows by gravity directly into the hoppers on the stokers. 

These bunkers are of a new and novel design patented by 
the Brown Hoisting Machinery Company of Cleveland, Ohio 
Chey are of the suspension type, the material, which is of steel 
and concrete, hanging from the supports in the shape of a 
parabola; thus placing the materials so as to throw practically 
all the steel in tension, and in this way take advantage of the 
maximum strength of the material. The shape of the bunker 
is particularly advantageous from the standpoint of discharg 
ing all the material in the bunker through the outlets by grav 
ity; that is, there are no pockets from which the coal cannot 
easily flow. 

There is also provided beneath the main bunkers, emergency 











Interior View of Storehouse, Springfield Shops. 
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coal pockets, in which can be stored an additional 400 tons o¢ 
coal, which can be handled almost as economically to the boilers 
as in the regular storage compartments. This coal, however, 
must be unloaded from gondola cars by hand through con- 
venient steel coal doors. It is not intended to use the lower 
pockets for regular coal storage, and the space is therefore avail- 
able for general storage of miscellaneous materials, such as are 
used about the plant. The overhead ash bunker has a storage 
capacity of a carload of ashes. The ashes are delivered di- 
rectly to this bunker by the electric elevator, from which they 
are discharged by gravity directly into a car on the coal storage 
track below. The small coal cars which are used for trans- 
porting coal from the lower storage to the overhead storage 
each has a capacity of one ton of coal. 

A pump and piping room, in which particular attention has 
been paid to the ventilation, is provided between the boiler 
room and the turbine room of the plant. This room contains 
a 2,000 horse power Webster open type ‘eed water heater; two 
Amcrican Steam Pump Company's boilcr feed pumps of 2,000 





switchboard about 40 feet long; three 150 kilowatt transform- 
ers for transmission line to North Shops; one 2,000 cu. ft. 
Laidlaw-Dunn-Gordon compound, two-staged air compressor. 
The room is also designed to provide for another 2,000 cu. ft. 
air compressor and two more turbo-generators, one 500 and 
one 1.000 k. w. 

Each of the turbo-generators and the air compressor is pro- 
vided with a barometric condenser, which gies a vacuum of 28 
inches. All pipe and electrical connections to the apparatus are 
below the floor, where an ample basement is provided. Jn ad- 
dition to other auxiliary apparatus, located in the basement, 1s 
the oiling system for machinery roof. [Fresh air for the air 
compressor and for the ventilation of the turbo-generators is 
provided in the shape of suitable ducts in the basement, which 
connect with a protected opening to the exterior of the build- 
ing. 

The turbo-genecrators, which are of the Westinghouse-Par- 
sons type, are of interest, due to certain features of design, 
which are along very modern lines. Each unit has a capacity 





Tool Room, Springfield Shops. 


boiler horse power each; two large vacuum pumps, which re 
turn the water condensation from the general heating system 
to the feed water heater, and thus return the condenser water 
to service. There are two engine-driven centrifugal circula 
ting pumps of 2.440 gallons capacity per minute, which fur- 
nish cooling water for the condensing equipment, and two com- 
pound fire and service pumps, each of 1,000 gallons per minute 
capacity, which provide general water service at a pressure of 
65 Ibs. per square inch, and, in case of fire, 100 Ibs. per square 
inch. This room contains practically all steam, exhaust and 
water piping for the entire plant. It is arranged for casy ac- 
cess to all valves and other parts by means of steel runways. 
The turbine room contains two 500 kilowatt Westinghouse 
turbo-generators; one 300 kilowatt rotary converter; one 30 
kilowatt Westinghouse engine-driven exciter; one 13-panel 


of 500 kilowatts, delivering three-phase, sixty cycle current at 
480 volts. Generators are of the revolving field type, speed be- 
ing 3,600 revolutions per minute. In this type of apparatus the 
energy is derived by allowing steam to expand from high pres- 
sure and temperature to low pressure and temperature through 
a series of alternately moving and stationary blades, or vanes. 
termed respectively the rotor and stator. The rotor vanes are 
carried on a series of drums of different diameters mounted 
on steel shaft. Stator, or stationary blades, are placed inside 
the casing, fitting closely around the drum; the steam, being 
admitted through a suitable governor at the small end of the 
casing, increases in volume progressively through the stages 
to the large drum, where it is cxhausted into the condenser. 
The successive impact of the steam on moving and stationary) 
blades imparts a rotary motion to the shaft, which extends 
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through the casing to drive the generator. The relation be- 
tween moving and stationary blades is such as to produce an 
effect similar to a simple steam nozzle and a wheel carrying 
a series of vanes. 

Water System. 

Water for the plant is obtained from two sources and pro- 
vision is made for a third. First, three 84-inch deep wells, 
900 feet deep, delivering 150 gallons per minute, by means of 
motor-driven “Downie,” double-acting, deep well pumps. These 
pumps discharge into a gravity pipe line leading to a cistern 
in the pump room of the power house, called the “well water 


cistern.”” The second source of water supply is a pond cover-’ 


ing 15 acres, with a capacity of 20,000,000 gallons. This water 
is impounded in an area arranged for the purpose on the shop 
property. 

The rainfall from over 200 acres of ground on the site, 
including 7 acres of roof area, is drained into the pond by 
means of a storm sewer system. An 18-inch tile gravity pipe 
line conducts water from the pond to a cistern in the power 





each. Water discharged from the hot wells of the condensers 
flows by gravity into the main trunk line storm sewer, thence 
back into the pond, which, due to its large surface exposure, 
cools by evaporation ready for recirculation. 

It has been found by experience in this district that the nor- 
mal evaporation from a pond of this character just about 
equals the rainfall, but while the exposed surface of the pond 
is about 15 acres, the rainfall from over 200 acres is saved. 
It is estimated that the rain water thus provided will furnish 
a large part of the requirements of the plant for steam and 
general purposes, thus reducing the pumping from the deep 
wells to a minimum. The pumps in the power house are so 
cross-connected and provided with valves that, in case of emer- 
gency, service can be interchanged on circulating, general serv- 
ice and drinking water pumps. In case of fire the two 1,000- 
gallon per minute pumps can take water direct from the 
20,000,000-gallon pond, or from the 100,000-gallon elevated tank 
by a system of valved cross connections, the pressure being 
raised to 100 Ibs. 





Tool Bay of Boiler and Tank Shops, Springfield Shops. 


house, adjacent to the well water cistern. A pipe connection 
is provided between the well water cistern and the pond water 
cistern, which can be regulated to suit requirements. 

The water used for general service™and for fire purposes is 
pumped from the pond water cistern by means of two com- 
pound steam pumps of 1,000 gallons per minute capacity each 
into a 100,000 gallon elevated steel water tank on a steel 
tower. The top of the tank is 160 feet above the ground. 
Water is distributed from this tank by means of a network of 
cast iron underground mains, covering the entire shop site, and 
serving all departments. The gravity pressure on water sys- 
tem with tank about full is 65 Ibs. per square inch. 

There is a separate underground distributing system for 
drinking and lavatory purposes, serving all departments, water 
for which is taken directly from the cold well water cistern. 
Condensing water for the steam turbines and air compressor 
is taken from the pond water cistern by means of two cen- 
trifugal circulating pumps of 2,440 gallons per minute capacity 


There are 25 outside fire hydrants located on the shop site 
at suitable distances from the buildings, each hydrant being 
provided with two 2%-inch hose connections. Inside of the 
buildings is provided a total of 97 2!4-inch hose valves, 52 
of which are provided with hose rack and 50 feet of Under- 
writers’ fire hose and nozzle. 

Cold water direct from the deep wells is piped underground 
throughout the ‘various departments, and numerous sanitary 
drinking fountains are located in all the buildings, so that the 
workmen anywhere have only to go a few steps for water. 

Heating System. 

All the buildings are heated by means of the exhaust steam 
vacuum system, utilizing exhaust steam from the power plant 
units (in the winter time running non-condensing). The ex- 
haust steam is conducted from the connection at the power 
plant by means of a large pipe line located in a concrete tunnel 
connecting with the various buildings. This tunnel is 7 feet 
wide by 5 feet high. In addition to the heating pipes, lines for 
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Interior of Coach Paint Shop, Springfield Shops. 


high pressure steam, compressed air, and condensed water 
returns are placed in this tunnel. All of the pipe lines are 
arranged for easy access and inspection. 

The machine and erecting shop and the boiler and tank shop 
are each heated by means ef a combined hot blast and direct 
radiation system. Two-thirds of the heating capacity in these 
buildings is in the hot blast, or indirect section, the remain- 
ing one-third consisting of direct radiation, which takes care of 
wall exposure and openings. Either or both of these systems 
can be operated in various degrees to suit requirements of the 
weather. The blast fans in these buildings make a complete 
air change every 30 minutes, which materially benefits the ven- 
tilation of the buildings. 

The coach repair shop, coach paint shop, blacksmith shop and 
storehouse are heated by means of direct radiation only. This 
radiation is so disposed as to take care of the exposures in the 
most economical way, at the same time placing radiation so 
that it will not in any way reduce the available working space 
within the buildings. All condensation from the radiation in 
the various buildings is returned through a pipe line to the 
power house, in which is located vacuum pumps in duplicate, 
which discharge the hot water into the feed water heater, from 
which point, after further heating, it is delivered to the boilers. 
The saving of this hot water is an item of considerable im- 
portance. 

The vacuum system on the 1adiation is what is known as the 
“Van Auken” type, by means of which the steam pressure on 
the heating mains is kept down to atmospheric pressure at the 
exhaust connections from the steam turbines and air com- 
pressor, and under many conditions a considerable vacuum is 
obtained at this point, thus relieving the power plant units of 
any back pressure. The full capacity is available both summer 
and winter. 

High Pressure Steam System. 

Dry steam at 100 Ibs. pressure is furnished from the power 
house through a regulating valve, and is piped to all buildings 
t: for the steam hammers in the blacksmith shop, 


requiring 
the testing lines in the locomotive erecting and boiler shops, 
the glue room in the cabinet shop, the brass cleaning rooms in 


the coach paint shop, and fot the engines driving blast fans for 
heating and ventilating system. 

During the heating system the latter engines exhaust into 
the heating system mains, as well as all of the steam hammers, 
so that all waste steam is saved and utilized as far as possible. 
The distributing pipe lines are carried underground in tunnels 
and are all well insulated from heat losses. 

Compressed Air System. 


Compressed air at 100 lbs. pressure is supplied by the 2,000 
cubic foot compound air compressor located in the power 
house. Two large steel reservoirs are located just outside the 
power house, which receive the air and cool it. From there it 
is distributed by means of a system of underground pipe lines 
to all buildings and departments. Numerous outlets are located 
at frequent intervals, provided with hose connections, so that 
air for the operation of drills, reamers, riveters, clippers, caulk- 
ers, expanders, and a great many other purposes is always at 
hand. 

Fuel Oil System. 


Fuel oil is received in tank cars on a track just east of the 
storehouse. Hose connections are made between the tank cars 
and inlet pipes leading to underground concrete storage tanks, 
which have a total capacity of about 40,000 gallons, or five 
carloads. From these reservoirs the oil flows by gravity, as 
required, to an auxiliary underground tank, from which it is 
pumped by electric motor-driven centrifugal pumps, up into 
an overhead tank located in the blacksmith shop, from whence 
the oil is distributed by gravity pipe lines to all furnaces in the 
blacksmith shop and boiler shop. 

The electric pumps are automatically controlled by an elec- 
tric device, which start either cr both pumps when the oil 
falls below a certain level in the overhead tank, and_ stops 
them when the tank is full. The supply line is metered to 
measure the oil used in the shops. 

Lighting and Power Systems. 

Three-phase alternating current of 60 cycles at 440 volts is 
generated by two 500-kilowatt turbo-generators in the power 
liouse. These machines deliver the current to the controlling 
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and distributing switchboard, from which a portion of the power 
is delivered to a 300-kilowatt rotary converter, which in turn 
delivers direct current at 220 volts. A direct current switch- 
board is provided for this section of the power supply. 

Alternating current is used for all lighting and for all con- 
stant speed motors. Direct current is supplied to all electric 
cranes, transfer table, and variable speed motors on machine 
tool drivers. 

The 150-kilowatt transformers, located in the power house, 
receive alternating current at 440 volts and step up to 6,600 
volts for the transmission line to the old North Shops, where 


the voltage is again stepped down to 440 volts for the power ~ 


supply to the plant. Controlling apparatus is provided so that 
the new plant and the old one may be operated together, or 
separately, and power can be supplied to the capacity of the 
line (450 kilowatts) to either of the shops from either of the 
power houses. 

The feeders from the new power house for the new shops 
leave the building in underground conduits, from which some 
of them lead to overhead mains carried on the back of the 
yard crane runway girders to the various buildings. A por- 
tion of the feeders lead underground direct to the panels at 
centers of distribution. All distributing panels are enclosed 
in locked steel cabinets. The lighting in the various buildings 
is described elsewhere, but in general it consists of Cooper- 
Hewitt mercury lamps. Numerous plug receptacles of very 
heavy and serviceable design are provided on columns and 
walls for portable lights. All lighting circuits carry a potential 
of 220 volts, a balancing induction coil being located at each 
distributing center, which is connected to the 440-volt mains, 
thus converting into a 3-wire, 220-440 volts system. The dif- 
ferent centers are balanced up on the phases so as to load 
the mains uniformly. 

All A. C. (alternating current) motors are of the 440-volt, 
3-phase type. These drive all groups of belt-driven tools and 
such individually-driven tools as can be operated by constant 
speed motors, such as punches, shears, grinders, presses, some 
drills, etc. Tools such as heavy lathes, boring mills, radial 
drills, shapers, millers, etc., which require a wide range of speed, 
are driven by direct current, 220-volt motors, with speed rang- 
ing 2 to 1, 3 to 1, or 4 to 1, as required for the service. 

All alternating current motors are provided with auto- 
starters. All direct current motors have drum type controllers, 
all being protected with circuit breakers of standard types. 

Telephone System. 

A central telephone exchange is located in the office build- 
ing, from which circuits run to the various departments, pro- 
viding each foreman with telephone communication to any 
other department, either at the new shops or either of the old 
plants. Telephones are of the desk type and are as conven- 
iently located as possible throughout. A total of 14 is provided 
in the local departments. 

Fire Alarm System. 

A “Gamewell” fire alarm system consisting of 12 stations is 
provided. The alarm boxes are located outside of the buildings 
near the doors, and boxes are so spread that one can be reached 
anywhere on the shop site within a radius of 200 feet. The 
boxes connect to the central station in the power house, where 
a switchboard and battery is located, as well as the alarm appa- 
ratus. This consists of a gong, whistle trip and recording de- 
vice, all electrically operated. When a signal comes in the gong 
strikes the number; the recorder records the number, and the 
trip blows one blast on the whistle to attract the attention of the 
engineer, should he by chance not hear the gong strike. 


Pennsylvania Relief Fund 
With a membership of some 138,000 men out of approxi- 
mately 158,000 employes, the Pennsylvania Railroad System 
Relief Funds paid out in the month of August the sum of 
$143,696.28. 


According to the report of August, issued today, 


there has been paid in benefits since the relief funds were es- 
tablished in 1886, a total of $26,846,644.06. 

On the Lines East of Pittsburg and Erie in the month of 
August, payments to the amount of $106,873.03 were made to 
members of the relief fund. In benefits to the families of mem- 
bers who died, $39,782.61 were paid, while to members inca- 
pacitated for work the benefits amounted to $67,054.42. The 
total payments on the Lines East of Pittsburgh since the relief 
fund was established have amounted to $19,584,823.55. 

In August, the Relief Fund of the Pennsylvania Lines West 
of Pittsburg paid out a total of $36,859.25, of which $13,000 
were for the families of members who died, and $23,859.25 for 
members unable to work. The sum of $7,261,820.51 represents 
the total payments of the Relief Fund of the Pennsylvania 
Lines since it was established in 1889. 


Painting Steel and Iron Structures* 

Early in the season circular letters were sent to several mem- 
bers of the Association, some of which very kindly sent replies. 
all of which we present in full. 

COPY OF CIRCULAR LETTER. 

In order that the committee on subject No. 12 may be able to 
make a full and complete report to be submitted to the Con- 
vention to be held at Jacksonville, Fla., October next, they desire 
your co-operation, and submit the following questions, which, if 
you will kindly answer, and also add any information you think 
will be of interest in making this report, will be very much ap- 
preciated by this committee. 

1. What do you consider the best paint to use for the preser- 
vation of steel and iron structures where exposed to fumes from 
coal and coke from locomotives? 

2. What effect does salt water have on steel and iron where 
wholly or partly submerged all or a part of the time? 

3. What has been your experience in the use of compressed 
air in painting and cleaning iron and steel structures? 

EXTRACTS FROM LETTERS RECEIVED IN REPLY. 
J. P. Snow, Chief Engineer, Boston & Maine R. R.: 

1. I find that paints based on vegetable oils and gums are bet- 
ter than those based on mineral oils, for exposures to engine 
gases and open weather conditions. Under water, mineral oils 
are better than vegetable. The pigment affects the result but 
little, provided it is fine and free from active chemical agents in 
itself. 

Graphite of the best brands has given us good service. The 
lead paints, if pure, are good. Red lead tempered with white 
lead, graphite or lampblack is excellent for a first coat. 

Some of the ready mixed paints are good, if not superior to 
the above; Harrison Bros’., Edward Smith’s, Tock Bros’., and 
Jones’ paints are very good in my opinion. The first two are 
based on gums. A late production of Harrison Bros’. compound 
with a preparation of chromic acid it worthy of trial. 

No one paint is best for all locations, and the best for a 
given place will do but little good unless the iron is perfectly free 
from rust and scale and perfectly dry when painted. Experiments 
under national auspices are now under way at Havre de Grace 
and at Atlantic City, but the chances are that all good paints will 
prove nearly equal. 

2. My experience goes to show that steel does not corrode so 
rapidly in salt water as when exposed to engine gases or to 
brine drippings in the open air. I cannot explain the reason for 
this, but it seems to be a fact that the scale adheres under water 
more firmly than in air and serves in a way to protect the 
metal. 

3. My experience with sand blast operated with compressed 
air shows that it is about the only way by which iron can be 
prepared to receive paint perfectly. If new work is followed up 
every year for five or six years by painters it can be saved from 
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corrosion, but if left a few years it is very difficult to stop 
serious rusting without the sand blast. If sand-blasted, the iron 
can afterwards be kept in good condition by ordinary painting 
if followed up closely enough. As to painting with compressed 
air by spraying: it is not worth while on metal bridges; the sur- 
face to be painted is too small. 

R. P. Mills, Supervisor of Buildings, New York Central Lines: 

1. One or more coats of pure red lead mixed with pure raw 
linseed oil and japan, in proportion as follows: 

200 Ibs. pure red lead, 

80 gals. pure raw linseed oil, 

114 gals. japan, free from benzine or turpentine mixed in the 
following way: 

A suitable quantity of the pigment shall be permitted for 
twenty-four hours to absorb its full capacity of raw linseed oil; 
thereupon, it shall be worked or stirred to the consistency of a 
stiff paste. As much of this paste as may be needed for the 
next six hours or less shall then be thinned out with the requi- 
site amount of oil required to give the ultimate proportions as 
stated in the formula. In no case shall the paint mixed ready 
for use be more than six hours old at the time of application. 
This should be followed by one coat or more of Dixon’s graphite 
paint, or of the following formula: 

220 Ibs. lampblack ground in pure linseed oil. 

50 Ibs. asphaltum varnish made from pure high grade Egyp- 
tian or Utah asphaltum, properly combined with pure linseed 
oil and turpentine, free from benzine, tar, resin, boneback, etc. 

15 gals. pure raw linseed oil, refined. 

15 gals. pure japan, free from benzine or turpentine. 


2. The effect is very injurious, and to prevent I have found 
a heavy coating of grease, wrapped with a two-ply tar paper, 
then coated with tar, to be very effective. My experience with 
all kinds of paint has failed to give good results, and the above 
mentioned I have found to be very effective, and protects the 
life of steel or iron indefinitely. 

3. I have never had any use for compressed air for painting, 
although I have found it very effective for cleaning iron, steel 
and stone work with the sand blast. 

G. Aldrich, Bridge Supervisor, New York, New Haven & Hart- 
ford R. R.: 

1. The best preservative that I have ever had anything to do 
with is a good quality of graphite paint. It stands the gases bet- 
ter than anything else I have ever had occasion to use. 

2. I think we have no structure of this description. I had, 
however, some years ago charge of an iron float bridge which 
was submerged in salt water several times during the day for 
short intervals, and the only protection it had was a good 
quality of graphite paint which gave good results. 

3. I have never had any experience with the use of com- 
pressed air in the painting or cleaning of iron and steel structures, 
but it seems to me that the sand blast is the proper thing to use 
for cleaning and I am of the opinion that where there is a large 
surface to paint it could be done much cheaper with compressed 
air than by hand. 

R. H. Reid, Supervisor of Bridges, Lake Shore & Michigan 
Southern Ry.: 

Referring to your circular letter, asking for information in re- 
gard to painting: I hand you herewith such as I have been able 
to obtain from our master painters. Kindly note the reference 
made by Mr. Phelps to proceedings of the Association of Mainte- 
nance of Way Painters. Those desiring additional information 
would do well to consult the publication. 

A. B. Phelps, Master Painter, L. S. & M. S. Ry.: 

1. I do not believe there is any “best paint”; any of a dozen 
or more makes are of about equal value for the finishing coats, 
varying somewhat owing to location and conditions, although 
for all-round work there is nothing for first coat next to the 
iron than red lead properly applied; I would include in this 


all ferric structures. 





2. I have never had experience with steel submerged in salt 
water, but salt in all other conditions which I know of (drip- 
pings from refrigerator cars, urine, etc.), causes steel to corrode 
badly, with an uneven surface, creating hard scales or scabs, 
which, when removed leave small depressions, somewhat like 
the bowl of a spoon, and if neglected will eat away and weaken 
the structure. 

3. I have never had any experience with compressed air for 
painting, neither do I want any, from what I have observed 
when others were using it. From the apparent results I am 
fully convinced that no good job of painting can be done with 
it. Unless brushed after application there is a fluffy or porous 
condition about it that will not prevent water and air from 
penetrating, and the result is obvious. As to cleaning steel (for 


repainting) with compressed air and sand blast, the virtue of the ' 


process depends entirely upon conditions. Where air can be 
easily obtained the sand blast is probably all right to remove 
light red rust or mill scale, but out on the road where a plant 
must be set up to remove pits, scales or scabs caused by the 
action of salt brine drippings, or otherwise, the result obtained 
do not warrant the expense incurred. To remove these scabs 
hammers and chisels should be used, for the blow of a hammer 
will quickly remove them, as they are brittle and very hard, 
and for this very reason a sand blast will not cut them away 
any faster than it will the steel, consequently the structure is 
weakened somewhat in removing the scabby corrosion with the 
blast. All of the above conditions are fully discussed at the 
meetings of the Association of Maintenance of Way Master 
Painters, and access to the proceedings would furnish more de- 
tailed information. 

J. S. Rice, Master Painter, L. S. & M.S. Ry.: 


1. I construe this to refer to the iron work in roundhouses, 
shops, etc., and will say that I have never found a paint that will 
withstand the fumes for any length of time, but consider that 
red lead is the best I know of. When I say red lead, I mean 
unadulterated lead and pure linseed oil, properly applied, and the 
iron work put in proper condition to receive it by removing all 
scale, grease, dirt, etc. 

2. I do not know what the effect would be of salt water on 
iron or steel which is submerged all of the time, but I do know 
that where it is submerged a part of the time the effect is very 
deleterious and there is no paint made to my knowledge that is 
proof against it. 

3. I have had no experience with compressed air for cleaning, 
but I am of the opinion that work can be better done with it 
than by any other method, but unless the job is a large one I do 
not think it economical. On large flat surfaces, I think that paint- 
ing with air would work well, but on round or flat surfaces of 
small area there would be too much loss of time and material. 
H. Rettinghouse, Chicago & North Western Ry.: 

1. My experience has been that graphite or mineral paint does 
not stand up any considerable length of time under the punish- 
ment accorded it when exposed to the fumes resulting from the 
combustion of coal and coke in locomotives, and while we are 
continuing the use of mineral paint it is because we have been 
unable to find anything which is decidedly superior to it. I am 
glad to see this subject brought up and thoroughly discussed, as 
it is one of vital importance, and a great many of us are desirous 
of ascertaining just what really constitutes the best paint under 
the conditions as set forth. 

2. 1 have never had any experience in regard to the effect of 
salt water on steel or iron when wholly or partly submerged all 
or a part of the time. If the subject matter is intended to cover 
drippings of salt brine from refrigerator cars, then I could say 
from experience that the action is very detrimental, and I know 
of no paint that will withstand it. 

J. Tuthill, Pere Marquette R. R.: 

1. I have found a combination of red lead and graphite the 

best paint for the preservation of iron and steel. I have had no 
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direct experience with crossings that are badly exposed to fumes 
from coal and coke smoke from locomotives, but find the above 
paint gives as good service on the upper members of through 
bridges as any that we have ever used. Whether it would be 
entirely satisfactory for the under surface of bridges that have 
tight floors and come in close proximity to the top of loco- 
motives stacks, I do not know. 

2. I have had no experience with steel and iron in salt water, 
but have noticed some structures built up on iron or steel posts 
that were in salt water, where the iron was badly corroded, and 
greatly reduced, in a short time. It seems to me that some pro- 
tection in the nature of concrete covering, to the extreme height 
to which these members are exposed, would be beneficial. It is 
possible that some other material could be applied that would 
be absolutely weather-proof, less expensive, and more sightly 
than concrete. 

3. We have never used compressed air for painting or clean- 
ing our iron or steel structures. 

Chairman of Committee: 

There are so many good paints now in use that it would be 
difficult and unfair to say which we think is best, for the reason 
that some paints used on our work seem to give results on 
some parts of our structures, while on other parts they last but 
a very short time, either going to dust or scaling. I have yet to 
find a paint that will last more than three years. The great 
trouble is that we are all prone to put off until tomorrow that 
which should be done today; in other words, we do not paint 
as often as we should. 

I find that where iron or steel is left too long a very heavy coat 
of rust forms and it is impossible to remove it all by hand. The 
only way in which to clean it thoroughly is with the sand blast. 
after hammering off the heavy coat first, and then cleaning with 
the sand blast, the paint should be applied before it begins to 
tust. Very good results can be obtained in this way, yet it is 
better not to allow a heavy coat of rust to form, by painting at 
least once in three years. Where cleaned by hand, as we have 
been obliged to do at the North Station train shed, Boston, 
which we have just cleaned and painted, and where all the rust 
could not be thoroughly removed the best paints in the world 
will not stand; most of the paint which has been on three years 
is beginning to show the effect of the gases, and in order to save 
the structure we will be obliged to begin to paint again at once. 
Ve have used some thirty different kinds of the best paint in 
the market. 

Mr. Snow in his report has referred to some paints which 
have given good results. I will add the names of a few more 
which are standing the test as well as those named: Aluminum 
Falke Graphite, mixed in oil; June Malleable Gray Copper Ore 
X Grade; dry lead mixed with oil by hand; these mentioned for 
first coat, after which Dixon’s Graphite and some others are 
working well. In my opinion, however, I think pure lead and 
pure linseed oil if properly mixed will give as good and lasting 
tesults as anything that has been found. 

In reply to questions 2 and 3, I agree with what Mr. Snow has 
said in Kis report. 


Prizes for Track Work 

Prizes amounting to $5,400 were awarded today to Pennsyl- 
vania Railroad track supervisors and their assistants who have 
excelled in their work during the past year. The prizes, six in 
number, were distributed at Harrisburg, Pa. at the close of 
the first day of the General Manager’s annual inspection, on 
which the General Manager is accompanied by his entire staff 
of officers, including some 300 men in the operating department 
of the Pennsylvania Railroad. 

The purpose in offering these liberal premiums is to encour- 
age those in charge of the tracks over which the bulk of the 
company’s passenger trains run, to keep their sections as free 
as possible from irregularities that cause jars and discomforts 





to the company’s patrons. 


To insure that the prizes shall be awarded upon accurate 
data, a committee of Maintenance of Way officers go over 
the line every few weeks during the year, in a car attached to 
one of the regular high-speed trains. Two glasses of water are 
placed on the sills of two rear windows and every spill of 
water is counted against the score of the section of track over 
which the train is passing. To make the record even more 
accurate, an instrument has been specially designed to register 
every vibration of the car, either vertically or horizontally. The 
smaller the amount of vibration, the better the track. 


The Main Line Track Inspection Committee for the year 


.1908-1909 consisted of Joseph T. Richards, Chief Engineer of 


Maintenance of Way; L. R. Zollinger, Engineer of Maintenance 
of Way; C. T. Dabney, Superintendent of the Central Divis- 
ion; W. L. Cooper, Superintendent of the Bedford Division, 
and H. A. Jaggard, Superintendent of the Elmira Division. 
Their awards were as follows: 

The “Klondike” premium of $1,200, of which $800 goes to 
the supervisor and $400 to the assistant supervisor having the 
best line and surface between Jersey City and Pittsburg and 
Philadelphia and Washington, was awarded to Supervisor G. 
R. Sinnickson and his assistant, M. W. Clement, both of Paoli, 
who have charge of the track from Woodbine avenue, West 
Philadelphia, to a point west of Coatesville, Pa. 

The four premiums of $800 each—$600 for the supervisor and 
$200 for the assistant supervisor having the best line and sur- 
face on a Main Line Superintendent’s Division between Jersey 
City and Pittsburg, Philadelphia and Washington—were award- 
ed as follows: 

Supervisor W. F. Rench and Assistant Supervisor S. L. 
Church, located at Tacony, Pa., who have charge of the track 
between Girard avenue bridge, West Philadelphia, and Tully- 
town, Pa. 

Supervisor J. A. Burchenal and Assistant Supervisor N. B. 
Pitcairn, located at Mifflin, Pa., charge of the track 
between Durward and Longfellow, Pa. 


who have 


Supervisor F. L. Pitcher and Assistant Supervisor W. W. 
Hubley, located at New Florence, Pa., who have charge of the 
track between New Florence and George Station, Pa. 

Supervisor George Goldie, Jr., and Assistant Supervisor E. 
K. Large, located at Lamokin, Pa., who have charge of the 
track between 62d street, West Philadelphia, and Wilmington, 
Del. 

The improvement premium of $1,000, of which $700 goes to 
the supervisor and $300 to the assistant supervisor showing the 
greatest improvement in line and surface on the main line be- 
tween Jersey City and Pittsburg, and Philadelphia and Wash- 
ington, was awarded to Supervisor D. T. Easby and Assistant 
Supervisor W. S. Johns, Jr., located at Newport, Pa., who have 
charge of the track between Rockville Bridge and Durward 
Station, Pa. 


Time Schedules 


Reports just compiled by the Pennsylvania Railroad show 
that of the 46,907 passenger trains operated by it in the month 
of August, 42,676, or 90.9 per cent, made schedule time. 

Owing to the heavy suburban travel in the vicinity of Phil- 
adelphia and Pittsburg, the Philadelphia, Pittsburg & Maryland 
divisions lead in the number of trains operated. With a total 
of 16,043 passenger trains running over those three divisions 
in August, 14,953, or 93.2 per cent, of them made schedule 
time. 

In August the Philadelphia division operated 5,680 passenger 
trains—a greater number than operated by any other division. 
The Pittsburg division was second with 5,215; the Maryland 
division operated 5,148 passenger trains; the Amboy division 
4,789, and the New York division 3,380. 
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Chicago, October, 1909 


Announcement 
With this issue The Railway List Company becomes the 
publisher of Railway Engineering and Maintenance of Way. 
That it has been greatly improved in character and appear- 








ance and in the quality and quantity of its subject matter, 
the journal speaks for itself. Railway Engineering and 
Maintenance of Way is, and will continue to be, devoted to 
the engineering department and its branches and sub-divi- 
sions. It is to this department what the Railway Master 
Mechanic is to the mechanical department. This plan of 
specializing in trade journalism applies to railroads as to 
every other line of industry and with ever-increasing favor. 
It follows logically that the more interesting the subject 
matter of a journal is to the reader and the more directly it 
bears upon his work, and the problems in which he is inter- 
ested, the stronger that journal will be in its field. For this 
reason Railway Engineering and Maintenance of Way ap- 
peals most strongly to the officials of the engineering de- 
Railway Engineering and Maintenance 


It is the desire of 


partment of railroads. 
of Way will be constantly improved. 
the publisher to so conduct it that railway engineers, their 
assistants and aids, and industries associated with this de- 
partment, will find at all times news and interesting matter 
in it and information that will help them. With this object 
and the request that readers will always feel free to ask for 
information and offer their suggestions on subjects pertain- 
Railway Engineering and 


engineering problems, 


ing to 


Maintenance of Way goes forth in its new dress with new 
hopes and ambitions, 


The New Department 

With this issue of the paper the Signaling Department is 
opened to our readers. It is to be conducted along the same 
lines as our maintenance of way department and we hope that 
the men in the signal department will find it of service. 

We have to thank our friends who have taken an active 
interest in the maintenance of way department and for their 
acknowledgments of its service to track men. In several letters 
published in this issue, advice is asked on the methods of placing 
tie plates and the laying of steel with respect to broken or even 
joimts. These questions have been discussed frequently at con- 
ventions, but practice varies so much and is improving that we 
hope the subjects will be given immediate attention by our 
readers. 

Regarding the Signaling Department, we can not advise you of 
its scope at this time. We will develop it to the benefit of 
signal men and solicit their co-operation. Any suggestions will 
be appreciated and we shall endeavor to make the best use of 
them. 


The Railway Signal Association 


The annual convention of the Railway Signal Association was 
opened at Louisville, Ky., on October 12th, by President L. R. 
Clausen, division superintendent of the Chicago, Milwaukee & 
St. Paul. After several addresses and reports of officers were 
presented, proposed amendments to the constitution were 
submitted and adopted. 

The committee reports on Mechanical Interlocking, Power 
Interlocking and Subjects and Definitions were ordered to let- 
ter ballot and also parts of the reports on Signaling Practice 
and Automatic Stops and Cab Signals. The other reports were 
accepted as progress reports. 

The discussion on Signaling Practice was confined particularly 
to the report of the minority of the committee, which is printed 
elsewhere in RAILWAY ENGINEERING. After a long discussion, 
the convention adopted conclusions Nos. 1, 2 and 3, which were 
passed to letter ballot, and accepted that part covered by con- 
clusions Nos. 4 and 5 as a progress report. 

An amendment to the constitution, which provided for the 
publication of a manual of recommended practice, was passed 
by the convention as follows: 

“Art. VI, Section 6.—The executive committee shall have 
printed a manual of recommended practice in which shall be 
published the specifications and standards of the association 
and such findings and conclusions, approved in accordance with 
Article VIII, as, in its judgment, may be considered of suffi- 
cient importance. In the manual the approval of the Ameri- 
can Railway Association shall be indicated in connection with 
matters which have received such approval.” 

The discussion of the report on Automatic Stops and Cab 
Signaling indicated that further investigation was necessary 
before conclusions could be adopted. Messrs. J. M. Waldron 
of the New York subway and T. S. Stevens of the Atchison, 
Topeka & Santa Fe, protested strongly against the requisites as 
given in view of the results of practical operation. 

The election of officers resulted as follows: President, H. S. 
Ralliet, Grand Central Terminal; vice-presidents, C. E. Denney, 
Lake Shore & Michigan Southern, and C. C. Anthony, Pennsyl- 
vania Railroad; secretary-treasurer, C. C. Rosenberg, Bethle- 
hem, Pa.; eastern executive members, C. J. Kelloway, Atlantic 
Coast Lines, and western executive member, B. H. Mann, Mis- 
souri Pacific Railway. 

The first choice for the next annual meeting place wis 
Atlantic City and the second Richmond, Va. 


October, 1909, 
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GRIDGES-' BUILDINGS “CONTRACT 


Turntables: Design, Length and Power 
for Operating* ° 


The committee appointed to report to the Association on 
Subject No. 5, begs leave to submit the following: 

Early in the season the following circular was sent to mem- 
bers of the Association: 

“The undersigned committee has been appointed to report to 
the Association on the subject of turntables. Kindly co-oper- 
ate with the committee by sending to the Chairman any infor- 
mation that you may have on this important subject. 

“The items below are noted merely as a general guide and we 
would urge that the information be given in as full and complete 
a manner as possible. 

TURNTABLES. 

“1, Proper length, allowing for probable future increase in 
length of locomotives. 

2. Plate girder tables, and cost. 

3. Cast iron tables, and cost. 

4. Gallows frame tables, and cost. 

5. Other designs, and cost. 

6. Foundation, circle wall, paving if any and pit drainage. 

7. Power for operation; electricity, air and other power. 

“Blue prints of standard plants will be very acceptable; if 
costs are given, it is requested that the amounts be divided as 
to material and labor as far as possible.” 

We are pleased to state that a very prompt response was 
made by most of the members and a number of these replies 
are submitted as forming the principal part of the report. A 
number of blue prints covering designs of tables, foundations, 
circle walls, etc., have. been received, but they will not be in- 
cluded in the report; some of the designs which seem to em- 
body especially modern practice will appear in the illustrations. 

The days of cast iron and gallows frame turntables are nearly 
past. There remain plate girder tables of both deck and 
through types. One member reports the use of a hinged type 
of Pratt design, the girders being hinged at center so that 
ends of table take their share of the load. This table is turned 
by means of a 45 H. P. electric motor. 

Different designs of center foundations and circle walls are 
illustrated and described in the attached letters. 





*Report of committee of the American Railway Bridge and Build- 
ing Association. 
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of cost of complete installation of 
of tables will be found in the corre- 


Statement and estimates 
various sizes and types 
spondence. 

There are many points of interest regarding fastenings for 
both circle rails and track rails on coping walls which have 
been brought out in these replies from members. 
mittee hopes that a full discussion will be brought out on all 
these points. One detail which seems important, but which has 
been mentioned by but few members, is that of a recess in the 
circle wall for examination of the outside of truck wheels; one 
plan covering this detail is shown in our illustrations. It is a 
comparatively simple matter to provide such a recess and the 
opportunity to make examination of wheels is certainly a great 
convenience for making inspection and repairs. 

Three kinds of power are in common use for operating turn- 
tables, namely: air, electricity and gasoline. Each has its 
advocates, and the different elements of loading on table, cli- 
matic conditions, frequency of turning, etc., all enter into the 
choice of any particular one. 

The matter of cost of tables, including installation, operating 
devices, etc., has -been reported on in many instances in great 
detail as a careful perusal of the letters from the members will 
show. 


The com- 


APPENDIX. 
J. P. Canty, Boston & Maine R. R.: 

Anticipating the probable length of a turntable required for 
future locomotive service, is rather an uncertain problem just 
at this period. However, it is the opinion of many that, on the 
division where I am located, the lately purchased steam loco- 
motives have apparently reached their economical limits in both 
length and weight, provided the class of traffic remains sim- 
ilar to that which is now being handled. 

The largest engines on our division are turned easily on turn- 
tables 70 feet long. This is now our standard length, and as 
far as we are able to predict, will answer for future require- 
ments. 

Although we have in use many turntables of different lengths 
and patterns, installed during the past thirty years, it seems 
that a report covering their design and cost would not be of 
any material benefit at the present time, excepting possibly from 
a historical standpoint, therefore, we will confine ourselves to a 
report on the latest pattern installed, that is the 70-foot table 
above mentioned. 

The steel work in these tables cost approximately $2,500 on 
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Chicago, Milwaukee & St. Paul—85-ft. Deck Turntable. 
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Chicago & Northwestern—80-ft. Turntable. 


board cars delivered to our road by the contracting bridge 
company. It is perhaps needless for me to dilate on the de- 
tails of the construction of the steel work, as there is nothing 
unusual about the design, being made similar to those used 
by many other roads, that is, the customary deck plate girder 
pattern. However, I will mention that we specify that four 
cast steel end wheels shall be furnished on each end of table 
and the center pivot bearing shall be of the disc pattern; mean- 
ing that the table turns on a composition disc on top of the 
center cast steel pivot casting, instead of on the familiar roller 
bearing. 

Our turntable center foundations have, of late, been made 
of concrete, being ten feet by ten feet on bottom and bearing 
on piles when there is doubt about the earth being sufficiently 
solid to carry the maximum load on this area without settling. 
The bottom course of concrete is generally two feet in depth. 
The foundation is then stepped to seven and one-half feet 
square by two feet thick, and a granite cap five feet square by 
two feet in depth is placed on top to receive the cast steel cen- 
ter pedestal, as shown on sketch A, herewith. 

Sketch B depicts a cross-section of the concrete pit parapet 
and circle foundation. Notice that the circle rail and ap- 
proach tracks rest on and are attached to the masonry by the 
use of bolts. 

Sketches C and D show plans of portions of our standard 
pit parapets and circle rail foundations. 

Sketch E illustrates in detail our pocket casting for pit para- 
pets: these are made use of to permit the bolts, which hold 
approach track rails in place, to be changed if damaged. 

Sketch F shows our standard rail clip, which is intended to 
fasten circle rail to masonry and, also, for holding rails on 
approach tracks to top of parapets. 

Sketch G is an exaggerated drawing for making a wooden 
pattern for bending the circle rails to proper curve. 

Sketch H portrays the arrangement of ties on our standard 
70 ft. turntable. 

There are 330 cu. yds. of masonry in our 70 ft. turntable 
pits. The whole outfit, including turning motor, costs us between 
$6,000 and $7,000. Figures vary for different locations, depend- 
ing upon whether or not we are obliged to drive piles, provide 
expensive drainage, etc. 

Practically all of these new outfits have been put in where 
older and smaller tables were installed and as the older tables 
were kept in service just as long as possible so as to avoid 
delays to engines, our work has always been made more ex- 
pensive than if new tables were constructed where we would 
not be handicapped by keeping the old table in use. 

We use gasoline power turning device. 

The floors of the turntable pits are covered with a coal-tar 
concrete paving, about 2% ins. thick, somewhat similar to that 
which is used extensively in small cities and towns in New 
England for sidewalk surfaces. This gives a fairly hard and 
elastic surface, and does not crack when soil underneath heaves 
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with ‘frost, and is comparatively smooth, so that it is easily 
kept clean and snow may be removed from pit without much 
trouble. The cost is about 50 cents per square yard. 

H. A. Horning, Michigan Central R. R.: 

For your report, if you care to use them, I will state my 
views in the matter pertaining particularly to service such as 
we have. 

I prefer a deck steel-plate table, if the conditions are favor- 
able for drainage, if not, a half-through table should be sub- 
stituted. We are using tables of this kind 85 ft. in length, but 
90 ft. would be better. 

Great care must be taken relative to the depth of girder to 
prevent deflection, which is very detrimental to operation. The 
full load should be carried on the center, and conical rollers 
should be used instead of discs. The end bearings of table 
should have rollers instead of sliding plates. Center founda- 
tion should rest on natural rock, or piling, capped with suitable 
concrete block. Coping wall should be concrete on a suitable 
foundation, and capped with timber instead of curved rail. 
Pit should have cement floor and properly drained. 

If possible electrical turning device should be supplied. If 
electricity cannot be had, gasoline is the next best method. 
Electric current for operating turntable should be brought in 
beneath the table, and the table should be well lighted. 

In this territory we do not find it necessary to cover the pit. 
A, H. Beard, Philadelphia & Reading Ry.: 

As requested I herewith enclose two blue prints of turntables 
used by the P. & R. R. Ry. Co., one 65-ft. table and one stand- 
ard 75-ft. table. 

The cost of a plate girder standard 75-ft. table in place ready 
for the track rails is $7,785, as follows: 


DISSGREV c.insuomaw oye vssuimenarine saimenmaniog $2,500.00 
WISRCOTIANIOOUS. sisic5-is seo kiels ic. cerens ary es a Seis 500.00 
BI EEVECS St tare asl it leere: Seeds ciceraee Naatasehiaeet me eee 4,785.00 

$7,785.00 


A 65-ft. girder table has been in service at the roundhouse 
at Reading since 1897. This was manufactured by the Potts- 
town Bridge Company. Engines of all classes are turned on 
this table, the number turned every 24 hours (although the 
table is short for some engines) is 75 to 80. The cost of this 
table in place was $5,825. 

This table at present is operated by an 8 H. P. gasoline en- 
gine, manufactured by the Williamsport Gasoline Engine Com- 
pany, the cost of same in place was a fraction over $1,000, and 
costs for operating about $165 per month—this includes labor, 
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oil, gasoline and repairs; we are now arranging to install an 
electric motor on the same table to replace the gasoline engine. 

The turntable referred to is m the roundhouse and the space 
will not admit a 75-ft. table. 

F. E. Schall, Lehigh Valley R. R.: 

1. Eighty feet long. 

2. Deck plate girders 5 ft. 61% ins. deep at center and 2 ft. 8% 
ins. at end, spaced 6 ft. center to center, conical wheel center 
bearings with live ring, built for a moving load of Cooper's E. 
50 engines or 4,500 Ibs. per lineal foot of table. Cost about 
$3,200 delivered f. 0. b. cars within 200 miles of bridge shop. 

3. Cast iron turntables are out of date and not satisfactory 
for present loading. 

4, Have no experience with gallows frame tables. 

5. There are in use through plate girder turntables with steel 
floor system, but we have none on our line, and therefore can- 
not give cost. 

6. The center foundations and circular rim walls are gener- 
ally of concrete, the circular rail resting on short sawed ties. 
The top of rim is covered by a white oak timber coping to act 
as a cushion with rail tie-plated. The pit is paved with concrete 
about 6 in. thick, and provided with drainage. For outlying 
districts, and tables not used extensively, the rim wall is at 
times omitted, using only a segmental wall at entrance and 
run-off of table, using ballast under the ties of circular rail. 

7. For operation we have in use electric motors, gasoline 
engine motors and air motors; all are giving satisfaction. When 
electric power is at hand, it is the most suitable power to use: 
when electric current must be purchased from other parties or 
when none is available, gasoline engine motors of from 8 to 
i0 H. P. will prove very satisfactory. The air motor will also 
prove efficient if properly installed and arranged to take proper 
adhesion on circular rail, obtaining a sufficient supply of air 
from locomotives to be turned, unless the air can be taken 
from a compressor near by. The air motor will not turn as 
many engines in a given time as either of the other two kinds, 
account of the time required in making couplings, but for out- 
lying districts it is the best motor attachment available at this 
time. The cost of installing one of the motors ranges from 
$900 to $1,200. 

Moses Burpee, Bangor & Aroostook R. R.: 

1. I would think that 70 ft. length of turntable would be 
necessary for heavy locomotives for general use. Sometimes 
such length is necessary for cars, but usually it is not the length 
of wheel base which determines the length of turntable so 
much as their position in balancing on the table. 

2. In one case 70 ft. turntable installed, including masonry 
of foundation and ring, as well as drainage, cost about $4,500. 

3, 4 and 5. Do not use. 

6. Usually find drainage of turntable necessary, and provide 
for it in all of our plans. 

7. Do not as yet use any kind of power for operating. 

A, A. Wolf, Chicago, Milwaukee & St. Paul Ry.: 

1. We use 85-ft. turntable on mountain division where the 
heaviest power is used, and 75-ft. tables on other main line 
divisions. 

2. We have three types of the plate girder tables, which we 
distinguish as through, semi-through and deck. The reason 
for these various designs is occasioned by the difficulty in 
many places of getting drainage from the pit to a sufficient 
depth to accommodate a deck table. These plate girder tables 
cost from $6,000 to $8,500, varying somewhat with local condi- 
tions, pertaining to the nature of foundations, ete. The labor 
amounts to from 35 to 40 per cent of the total cost. 

3. We have none of this kind. 

4, None. 

5. None. 

6. For plate girder tables, we use a concrete center pier, 
circle wall and circle rail foundation; the circle wall and foun- 
dation for circle rail being of monolithic construction. Piles 


are always used under center foundation, except at places 
where solid ledge rock is found. Piling is used under circle 
wall except where rock or other firm soil is found. We do 
not make it a practice to pave the pits. Drainage is provided 
by means of connection to roundhouse sewer or to low adja- 
cent ground, according to local conditions. 

7. We use gasoline and electric motors only for power; the 
electric motor, in our estimation, furnishes the ideal power for 
turntable operation where it can be procured without excessive 
cost. At several of our division points we have our own gen- 


.erators and consequently the current required for operating 


turntable costs but vey little. 
I, O. Walker, Nashville, Chattanooga & St. Louis Ry.: 

1. Our standard length is 70 ft. 

2. Plate girder tables cost with ties, latches, etc. in place 
$3,200. Masonry and foundations, $2,000. The cost of the 
masonry is extremely variable however. 

3. Our cast iron tables with Greenleaf centers are very old 
and I do not think the cost could be secured. 

4. We have only one gallows frame turntable in use. This 
was purchased some eighteen years ago during the construc- 
tion of one of the branch lines and has been moved four times 
and rebuilt twice; original cost unknown. It is an exceedingly 
unsatisfactory table. 

5. The three designs mentioned above are all that we have 
in use. We are doing away with turntables wherever we can, 
substituting “Y’s” in place of them, even when the cost of 
right of way is considerable. 

6. Foundations depend upon local conditions. 

7. We have no power operated turntables on our road, al- 
though we have arranged openings for air connections to 
motors if we decide to use them. 

W. T. Main, Chicago & Northwestern Ry.: 

1. Turntables newly installed in the future should be 80 ft. 
in length. 

2. 70 ft. King Bridge Co., deck plate girder turntable installed 
at Chicago Ave., in 1907, cost as follows: 


WWEAUCSIOD on ccrug Gb ae 5 a See a eee ROR ROE 2,570.46 
RMDOWS 23 i000 os cus euiad bet bsea wee r Caen 2,262.00 
MOAB eho es od eich ohana te sere eee $4,832.46 


This table replaced an old 60-ft. deck plate girder and was. 
installed under continuous traffic except for two days while new 
concrete center pier was allowed to set. Over 400 engines were 
turned every 24 hours on old table during construction of new 
circle wall, which will give some idea of conditions under which 
work was done and reason for high cost. Table is operated by 
10 H. P. electric motor, which was used on an old table but fur- 
nished with new frame. Seventy-foot King Bridge Co., deck 
plate girder turntable installed in 1907 cost as follows: 


MEMOUEDS 5. ocucscmetwincucsdeuaieuude eeeeuaaae $2,890.00 
EO 8a ics enc yenend <eaae veee eee ean eae 2,490.00 
OAR oe cicsnached on tekucidlestekeeeeuae $5,380.00 


This table replaced an old 60-ft. Lassig plate girder and was 
installed under traffic in same manner as the old before men- 
tioned. About $500 of the cost was due to renewal of radial 
tracks. The circle wall was built of concrete and the center 
pier of concrete, reinforced with scrap rails in order to spread 
the load over old masonry foundation. The table is operated 
by 10 H. P. Pilling air motor and has six reservoirs under run- 
ways, the air being furnished by air compressor. 

3. Sixty-foot Stroebel deck plate girder table installed at Chi- 
cago Ave., in 1899, on old masonry wall and new center pier 
cost $2,520. Sixty-foot Greenleaf cast iron table installed at 
Milwaukee, 1899, including new center pier, cost $3,100; the table 
alone cost $1,160. 

4. A 50-ft. gallows frame turntable installed at Evanston in 
1896 with timber circle wall and center pier cost $983. 

5. Do not use other kinds. 
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Chicago, Lake Shore & Eastern—70-ft. Pratt Type. 


6. Circle walls should preferably be built of concrete except 
when table is renewed under traffic, where rubble masonry can 
be used to better advantage while working in cramped space. 
Center pier may require foundation unless subsoil is good where 
a spread foundation 12 ft. sq. will 
serve. The advantage of paving in pit will hardly justify the 
additional expense though it is easier to keep pit clean when 
The best drainage possible should 


of concrete or masonry 


paved and helps the drainage. 
always be Circle walls should have an offset at 
point to allow of examination and repairs to end rollers and 
boxes, particularly where table has girders. 
Masonry circle rail seat should be extended at two points, dia- 


secured. one 


rollers between 
metrically opposite, to afford support for jacks for raising table 
and examining center. This saves placing cribbing on soft 
ground when using jacks and renders the operation much safer. 

7. Would recommend the use of electric motor for operating 
table wherever possible and where service demands the quick 
handling of engines; second choice, gasoline engine; third choice 
air motor. The latter gives excellent service, where there is 
plenty of time for handling engines and where there is suffi- 
cient supply of compressed air which can be piped to reservoirs, 
but it is slow in operation where engine to be turned must sup- 
ply the air. 

B. J. Sweatt, Contractor, Boone, Iowa: 

1. For western railways using the larger type of locomotives, 
I do not consider that the length of table should be less than 
75 ft.. and 80 ft. would be preferable, where the tendency is to 
an increase in the length of locomotives and tenders. 

2. In my opinion plate girder tables are the best for general 
use, the deck type being the most satisfactory and also the 
most economical where drainage of the pit is practical. The 
cost will, of course, depend on market value of iron, but will 
compare very favorably with any other type of table. 

3. My experience with cast iron tables convinces me that they 
should never be used, except for lengths under 60 ft. and then 
only where the traffic is very light. All of the cast iron tables 
with which I have had anything to do had to be reinforced with 
heavy iron truss rods and even when so strengthened they were 
very unsatisfactory. I have no data on the cost of this type 
of table. 

4. Gallows frame tables are, or at least they should be, rele- 
gated to the scrap heap by any railway that can afford an iron 


table. 


5. No experience with other designs. 

6. The foundation of a table is in my opinion very important; 
piles should be driven in all cases where solid rock, hard clay 
or cemented gravel is not found. The piles for center founda- 
tion should be spaced not more than 36 ins, apart and the num- 
ber of piles should not be less than twenty. Concrete is about 
the best, and at the same time the cheapest material that can 
be found on which to rest the center casting. The depth of 
this should not be less than 4 ft. below the surface of the 
ground in the pit. The circle wall should have a good pile 
foundation made of concrete, stone or vitrified brick; extend- 
ing at least 4 ft. below the surface of the pit. Turntable pits 
should always be paved, either with brick or an equal thickness 
of concrete. 

Pit drainage is very important; the size of the drain should 
be not less than 6 ins. in diameter and it should have a fall of 
not less than 2 ins. in 100 ft. The inlet should be at a depth 
of 1 ft. below the lowest part of the pit and should be pro- 
vided with a good cast iron grating. 

In countries where there is liability of snow storms, it is 
economical to provide a cover for the entire pit; unless this 
is done the cost of operation will be excessive and the delays in 
turning the power will be many. This covering can be made in 
sections of 1-in. boards and supported on a light frame work 
of timber or iron in such a manner as to be easily removed 
when not required. 

7. Where electric power can be obtained at a reasonable rate, 
an electric motor should be used, as it is not necessary to have 
an experienced man to run it and the cost of operating will be 
very small, as compared with the loss of time of roundhouse 
men, extra help and the saving of time in turning. 

A. O. Cunningham, Wabash R. R.: 

1. Not less than 75 ft. 

2. Deck tables of this length cost $2,600. 

3 and 4. These styles of tables are out of date and should 
not be considered, 

5. Do not know of any other designs. 

6. Foundation of circular wall and paving should always be 
of concrete; pits should be well drained; the cost of this for 
75-ft. deck table would be $3,700. 

7. Electricity is the ideal power for operating a table. If 
this cannot be obtained a gasoline engine may be employed of 
about 6 h. p. The cost of the electrical equipment would be 
$1,150, and for the gasoline engine equipment $1,000, 
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BRIDGE S-BUILDINGS 


A. Montsheimer, Chicago, Lake Shore & Eastern Ry.: 

There is no wood coping on the circle wall and no ties for 
the circle rail on a 70-ft. table recently installed at Gary, Ind., 
which we consider sufficient for all future requirements. We 
used 150-lb. rail for the circle. The table is of Pratt design, 
the girders being hinged at the center so that the end of the 
table take their share of the load. 
of a 45 h. p. electric motor. 

W. H. Moore, New York, New Haven & Hartford R. R.: 
1. The standard length for turntables on our road is 75 ft., 


The table is turned by means 


but we build some tables 80 ft. long. 

2. The approximate average cost for a 75-ft. deck plate gir- 
der turntable is about $3,500, and for a half through plate gir- 
der turntable about $5,750. 

3. We do not use cast iron tables. 

4. We do not now build any gallows from tables except in 
rare instances for temporary use. 

5. We use no designs except the plate girder type. 

6. The cost of foundation of the circular wall, ete., varies 
so much, depending on the nature of the ground, that it would 
be hardly proper to name any average. I may say, however, 
that for a concrete pit with granolithic floor and granite cen- 
ter stone, in a location there was good firm sand requiring no 
piles and where drainage could be cheaply taken care of, the 
total cost is about $3,800. 

7. For power operation we use monthly gasoline motors; 
and electric motors where current can be 
The cost of power installation aver- 


some air motors, 
conveniently obtained. 
ages about $1,000. 

G. Aldrich, New York, New Haven & Hartford R. R.: 

1. For the requirements of modern engines, 75-ft. minimum; 
80-ft. recommended. 

2. (a) 75-ft. deck plate girder, erected complete, $3,600, base 
of rail on table to top of center pier, 6 ft. 4 ins.; base of rail 
on table to top of circular rail, 4 ft. 8 ins. 

(b) 75-ft. through plate girder, cost with floor erected com- 
plete, $5,750; base of rail on table to top of center pier, 3 ft. 
11 ins.; base of rail to top of circular rail, 2 ft. 9 ins. 

3. Have not built any cast iron tables in the last 20 years. 

4. Gallows frame tables built only for temporary use. Have 
no data as to cost. 

5. The only designs we use are the plate girder tables. 

6. The foundation, circular wall and center pier are con- 
structed of concrete; the pit is usually paved with granolithic 
pavement. The cost varies in accordance with local conditions, 
ranging from $2,500 to $4,000. 

7. For power we use: 

(a) Air supplied by the engine being turned. 

(b) Air supplied from compressors in adjacent shops. 
(c) Gasoline engines. 

(d) Electric motors. 

Electric motors preferred where current is available; air 
motors supplied by compressors, second, and gasoline motors 
third choice. 

The cost of power installation varies from $900 to $1,200. 
C.F. Loweth, Chicago, Milwaukee & St. Paul Ry.: 

Your inquiries are so general that they are difficult to answer. 
The proper length of table will depend on the character of the 
road; the grades, traffic conditions and the like will influence 
in the size of locomotives. For instance, on our Pacific Coast 
extension, west of the central portion of Montana, we are using 
85-ft. tables, figuring that these will be of sufficient length to 
accommodate the Mallet type of locomotives, should we ever 
have occasion to use them on the several mountain divisions. 

Between central and the Missouri River we are 
using 80-ft. tables and the new ones on the old lines of our 
toad are 75-ft. 

The cost of tables you will readily appreciate will depend 
a great deal on the designs and capacities for which they are 


Montana 





designed, and especially on the centers, where there is perhaps 
more than the usual variation in design and strength, and con- 
sequently cost. 

N. F. Helmers, Northern Pacific Ry.: 

1. The Northern Pacific Railway are installing 80- and 85-ft. 
tables. I do not anticipate any power in the future which will 
call for the use of a larger table. 

2. An 80-ft. through table, without the circle rail, and weigh- 
ing 114,855 Ibs., cost in place, $4,600. Such a table was in- 
stalled at Staples, Minn., with concrete circle wall and center 
foundation. contract, and the in- 
stallation of the table by the company at an expense of $3.92 
per ton. The framing of ties and other timber cost $4.05 per 
thousand feet. 

The cost was as follows: 


The masonry was done by 





Labor. Material. 

Wine nceclawnae ie cesantouretadetawone $211.44 $4,198.52 
alse WOEN? <c.Senewdwest ed ctase eo ae eaekanes 12.93 
‘Pimbes, ties: plage Cle ooo esses 35.23 77.49 
POWNINGY d,s uot waileoe oxen te wawaulan Suir 27.49 44.78 
WORE 5s, coo.00'¢haviinss suesaeiwaie re: $274.16 $4,333.72 


Total cost (not including masonry), $4,607.88. 

In 1908 an 80-foot table of the same type was installed at 
Minneapolis replacing one 64 feet in length. The foundation 
work was done under traffic, and the change of tables was done 


with a total interruption of 15 hours; itemized statement fol- 





lows: 
Labor. Material. 
Breau aliei.< vussin co tener scwccee ee ueese: $ 463.94 
CHACON ge oz tele cand. C558 eee eee eer 
COnerete: “WO we0 cc hese Save addedsceuces 408.28 $ 651.52 
POOH iad vs niece taceveceanes melee cenes 21.76 134.19 
Ciel Gail iss ct iced eee Sewer ene ade 38.74 asia 
"Panle-PlOhel «dice. cc adece cverecsseuvuns 261.36 4,040.95 
False woek f0f CUSBing.. oi. 066 seed xsnces moeds 66.36 
Removal of old brick curbing............. 104.42 
CC eatiiticd ( GitenSiic evra. cs cxced cted dae ¥ ea eae. 37.98 cagens 
PANN i a cceusuenedecwntenwnvexasdwes 23.76 21.04 
RIGS MME COMME vo cendasdetcecacs facadees 79.71 188.89 
MGTIECERIN Rs oot cay eoudenece aes avesteecns © Saw 14.66 
NE soo a hake cetes a aeares $1,632.09 $5,117.61 


Total cost, $6,749.70. 

3. We have no cast iron tables. 

4. We do not use gallows frame tables. 

5. We have no other designs. 

6. I consider that ordinary conditions do not require the ne- 
cessity of paving for the pit, but good drainage is essential in 
most cases, 

7. For power we are using electricity and compressed air, 
while some of the 80 and 85-foot tables are being turned by 
hand. 

Air motor in use at Jamestown, N. D., cost at St. Paul, $450; 
installation $19.81; total, $469.81. 

Electric tractor furnished by Nichols & Bro., cost $1,104.37; 
installation, $115.86; total, $1,220.23. 

W. T. Powell, Colorado & Southern Ry.: 

1. The up-to-date table should be 80 ft. long, with a capacity 
for turning 200-ton engines. 

2. We installed recently an 80-ft. 200-ton through-plate girder 
table which cost as follows: 

Table, f. o. b. Denver, including circle rails. . .$3,700.00 


Material for concrete foundations and walls.. 1,090.00 
LT ene aera er rare eT ER Pe me no ere 1,600.00 
"Rotah Coat! .oi cicaccatccwiwccadcceetucunerees $6,390.00 


This table replaced a 66-ft. table and we were compelled to 
excavate and put in the curbing under 42 tracks and keep them 
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BRIDGE S~BUILDINGS ~ CONTRACTING - SIONALING - TRACK 
== pseesneeses eo aa jis of oa {0 NOTE: Ends of rocio! rocks to be Sawea squore.go! chise! cul ona 
ia 85 THROUGH TURNTABL K Clearance between racel ond table roil not tobe over 34 10ch. 
. el Rail Turpladle. 
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oe ey LBs cy eS) aa 
FOUNDATION WHEN PILES ARE USED 
Atchison, Topeka & Santa Fe—Standard Pit and Masonry for 85-ft. Turntable. 
safe while in use. We drove 24 piles for center foundation the greater cost of the pit, so that under ordinary conditions 


and capped it with a block of concrete 12 ft. square and 4 ft. 
thick; a deck table of this length and capacity would cost 
about $600 less. 

3. We have some cast iron tables, 

4. None. 

5. None. 

6. We use concrete entirely for masonry; rails are fastened 
with bolts and cast clips, the bolts being set in the concrete; 
no paving; drained when necessary. 

J. S. Browne, New York, New Haven & Hartford R. R.: 

We have recently installed an 80-ft. table at Providence. The 
center pier is of concrete, reinforced with steel rails, on account 
of the irregularity of the supporting material, as it was feared 
that the concrete might be fractured by the load if laid without 
The outer wall of the pit and the paving are 


but have no records of cost. 


re-enforcement. 
also of concrete. 

While an-accurate record was not kept of the cost it was 
approximately as follows: 





80-ft. steel table delivered at Providence..... $3,400.00 
Placing coping and circular rail and moving 

fable HNO Ait. 2.cAs twssiezsacaeaaenwesne- 800.00 
Concrete in outer wall and center, including 

TOTNES. scurSuosnndscskeraste eases eee 2,800.00 
Excavation, including disposal of material.... 1,500.00 
AUIS icnsci atts apices Sea apron on eens he ee seas 300.00 
Drain pipe to connect with sewer............ 200.00 
MPN 6 5.0cac:cars ne 380 Soe loerne ead s Ew ao wee $9,000.00 


The work was done by the company’s force, and the high 
cost of excavation was due to the fact that a portion of the 
work was done in freezing weather, and it was necessary to 
handle the material more than once before its final disposal by 
work trains. 

The table has not been equipped with power, but a gasoline 
engine will probably be attached later. 

The company’s standard main line turntable is 75 ft. long, 
but 80 ft. is consedered better at points where the largest type 
engines are turned, to permit of properly balancing them. 

Deck plate girder tables are used where sufficient depth is 
available without excessive cost, but where this is not. feasible, 
half through plate girder tables are used. 

The superstructure of deck tables is about 30 per cent cheaper 
than that of half through tables, but this saving is balanced by 


the total cost of these two types is about equal. 

Gasoline motors are generally used for power, although elec- 
tric motors may be used to considerable extent in the future. 
J. N. Penwell, Lake Erie & Western R. R.: 

On our main line, we are taking out 62-ft. tables and replac- 
ing them with 80-ft. tables, using the old ones on the branch 
lines. We have two of the old cast iron tables, 50 ft. in length, 
which have been in use 20 years, one of which is in perfect 
condition and the other about worn out. We have only one of 
the old style gallows frame tables, but it is out of date and will 
be replaced with a more modern structure within two years, 
For the foundation and circle walls we are using concrete. If 
foundation is not absolutely reliable, we drive piles. Drainage 
is important and the very best should be provided. Our tables 
are all operated by hand, except one which we are now operat: 
ing with air. Would recommend electricity wherever it can be 


had. In erecting new tables we make provision for air pipes in 
the foundation, so that we can use air in the future if we 
desire. 





Inspection of Bridges and Buildings * 


The committee sent out 64 letters asking for information on 
the subject and received 30 replies. Some very good informa- 
tion was received in this way and the committee desires to ex- 
press its appreciation of the assistance rendered. Extracts from 
some of the letters are given at the end of this report. 

As stated in the subject, this report has to do both with the 
inspection of bridges and buildings. 

INSPECTION OF BUILDINGS. 

Very little information was received as to the method of 
inspection of buildings. The primary object ‘of a railway plant 
is to produce transportation and the maintenance of bridges is 
more essential for this than is the maintenance of buildings. 
Hence the inspection of buildings does not get as much consid- 
eration as does the inspection of bridges. Wherever there is 2 
railroad building there is a railroad employe to use it and he 
will note and report any necessary repairs or defects, if for nd 
other reason than for his own convenience. 

The bridge foreman is in and around the buildings in his 
district quite often and if he does the building work he will 
report the needed repairs from time to time. 


*Report of committee (in part) of the American Railway Bridg? 
and Building Association. 
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Chicago & Northwestern—Bridge Inspection Book—Folded in Middle 
.., and Bound. : 
As stated above, buildings are not essential for maintaining 


traffic, hence the inspection of them is quite different from that 
of bridges. On the usual building inspection the idea of re- 
building is seldom brought up. Even though a building is old, 
it can be repaired and will still serve its purpose just as well 
as any new building of the same type and size. The more 
important buildings are rebuilt in order to accommodate a larg- 
er volume of business than the old one was designed for, hence 
the new one is larger and better than the old one. In other 
words, buildings are inspected for maintenance of the present 
structure rather than for the necessity of rebuilding. 

On some roads the building inspection is made at the same 
time as the annual bridge inspection. This system is all right 
where the buildings and bridges are maintained by the same 
department, but where the two departments are separate such 
a plan could not be followed, and each inspection would have 
to be made independent of the other. Quite often there is not 
time to make building inspections while the bridge inspection is 
being made, and it hardly seems necessary to make a special 
trip over the road for building inspection. 

The division official in charge of the maintenance of build- 
ings kas sufficient opportunities to make inspection of build- 
ings at different times during the year, while going over the 
road on other business than that of inspection. This, with the 
information sent in by the building foreman and the employes 
using the buildings, seems sufficient for building inspection. 

Owing to the many different conditions at the various build- 
ings, no practicable form can be made for inspection notes. 
An ordinary leather-bound field book would serve this purpose 
very well. 
taining 100 leaves. 


Size of this book should be about 4%4x7 ins., con- 
To facilitate the making of sketches, the 
pages should have cross section ruling, the lines being spaced 
about 1-7 of an inch apart in both directions. 

INSPECTION OF BRIDGES. 

This subject has been treated: quite extensively in the past 
by this Association and by the American Railway Engineering 
and Maintenance of Way Association. The proceedings of the 
thirteenth annual convention of this Association and volumes 
5, 8 and 9 of the American Railway Engineering and Mainte- 
nance of Way Association contain reports on this subject. The 
Teport in volume 5 of the M. of W. Association is devoted to 
forms and blanks, for bridge inspection reports. Those in vol- 
umes 8 and 9 are devoted to methods of making inspections. 


Bridge inspections can be classified into three kinds—current, 
general and special inspections. 

CURRENT INSPECTIONS. 

1. The section foreman while making his daily track inspec- 
tion should also stop and examine all bridges and culverts. The 
object is to discover any broken or damaged parts which might 
have developed during the past 24 hours, due to storms, fires, 
derailments, etc.; no report need be made of this inspection 
unless something is found which impairs the safety of the 
bridge. 

2. The bridge foreman should make bi-monthly inspection of 
‘all the bridges and culverts in his district. In this way he can 
keep in touch with the condition of the bridges and plan his 
work so as to do first that which is most needed. Owing to 
floods, derailments, fires or other causes which may have slight- 
ly damaged a bridge, it becomes necessary to make repairs not 
included in the yearly list of repairs. Such cases should be re- 
ported to the bridge foreman. 

An ordinary blank book of convenient pocket size can be 
used for making notes on the inspection. Every night a report 
should be made out for each bridge inspected during that day. 
The current bridge inspection report used by the Central Rail- 
road of New Jersey is very good for this purpose. It is prac- 
tically the same as the form M. W. 1005 recommended by the 
M. of W. Association. 

3. Reports from the foregoing current inspections will be 
received from time to time by the division foreman or super- 
visor. These will indicate to him which bridges need atten- 
tion; he should then make inspection of such bridges and decide 
what shall be done to keep them in safe condition, making a report 
of the work necessary to his immediate superior, and he, in 
turn to the general official in charge of the maintenance of 
bridges. It would be of no advantage to use any special form 
for these reports and they should be made by letter. 

GENERAL BRIDGE INSPECTION. 

This might also be called the annual bridge inspection. It 
should be made annually and during this inspection all recom- 
mendations for repairs and renewals for the following year 
should be made. There should be on this inspection the gen- 
eral bridge inspector, division foreman, or superior, and the 
district foreman. 

The general bridge inspector acts as a representative of the 
chief engineer and the engineer of bridges. He receives direct 
instructions from these men and should carry out their ideas 
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BRIDGE S~BUILOINGS 
in making recommendations. This will also tend to give uni- 
formity to the maintenance of bridges over the entire system. 

The division foreman and the district foreman know the local 
conditions at each bridge, which are very important in determin- 
ing what repairs should be made, or if the bridge should be re- 
built. 
and in case of a pile bridge there may be some difficulty in 


The current of a stream may have some peculiar action 


keeping it in line, or perhaps the bridge heaves in winter. These, 
and many other defects, cannot be discovered by an inspector 
going over the road, unless he happens to arrive at one of this 
class of bridges just when such defects are apparent. 

Che chief engineer or the bridge engineer may desire to in- 
vestigate personally the more important items of rebuilding, in 
which case another inspection will be made by one or both of 
these men, accompanied by the bridge inspector, who will be 
prepared to give his reasons for the recommendation. 


There should be a sufficie yer of general bridge inspec- 
There should 1 ufficient number of general bridg 


tors so that the entire system can be gone over during the 
time from May 1 to October 31. This applies to the roads in 
the north; in the south where the climate is favorable for 


bridge inspection the entire year the above time limits need not 
apply. 

The notes of the general inspector should be kept in a book 
this purpose. Such books, samples of which were 
received by the committee, divided classes, 
noted below as A, B and C. 

A. On one page the bridge number, class, length, number of 
repairs and height of four or five bridges is given in vertical 
Just below this, on the same 


made for 


can be into three 


columns at the top of the page. 
page, the different items which are to be considered at each 
bridge are indicated by means of horizontal headings. The 
opposite page has horizontal and vertical lines so that each 
pile, stringer or other part of a bridge will have a definite 
square in which its conditions can be noted. There is generally 
some code for making notes in such books. 

The book used by the Oregon Short Line R. R. is an ex- 
ample of this class. 

B. One page is the same as in class A, it being the page 
bearing the number and description of four or five bridges and 
the items to be considered. The other page is blank, except for 
the horizontal lines, to be used in making notes. 

The book used by the Chicago and Northwestern Ry. is an 
example of this class. 

C. The bridge number, class, length and height are given on 
one page, in a horizontal line. The other page has only hori- 
zontal lines or is divided into two vertical columns, one for 
the recommendation and the other for the bill of material. 

The book used by the Santa Fe is an example of this class. 

In the front part of all of these books instructions are given 
for making inspections. 

Owing to the various types of bridges and culverts, and the 
different conditions found at each one, it is impossible to devise 
a ruled form for all cases by means of which notes can be 
made by filling in spaces and squares. Nor is it possible to 
devise a list of items to be examined which will apply to all 
tvpes and conditions of bridges. 

In the front of each book there should be instructions for 
making inspections. These will indicate in a general way how 
the notes are to be written and what is necessary in order to 
make a On of the book there 
should be spaces for the general characteristics of the bridges, 
such as number, date, class, length and height; the remainder 
of the page should be left blank for the inspection notes. Each 
page should also have a heading showing the name of the di- 
vision, date, name of the inspector and the stations between 
This form of a book will 


good inspection. each page 


which the bridges on that page are. 
allow considerable freedom and such notes can be made.as will 
apply to the bridge under construction. 

The committee received numerous forms on which reports of 


general bridge inspections are made. Some of these forms are 


TRACK 

very elaborate, being divided into many columns, so that there 
is a small square for noting the condition of each part of the 
structure. The main part of the report is the recommendation 
for repairs or renewals and the largest part of the sheet should 
be devoted to this purpose, a small space being left for the 
bridge number, age, length and such general characteristics, 
In fact, there need be no special form for this report. In such 
case, instructions should be issued explaining how it should be 
made. 

SPECIAL INSPECTIONS. 

The general bridge inspector should have about five months 
of the year in which to make special inspections. In the north- 
ern country it is well to have, this time in the winter, when he 
can get under the bridges on the ice. Another good time for 
special inspection is while a bridge is being painted, because 
then the inspector can use the staging swung by the painters. 

These inspections are to include all the large bridges, espe- 
cially the older ones, the object being to spend considerable 
time on each bridge and a very thorough inspection made. Dur- 
ing the annual inspection all bridges should be noted that need 
such inspection. 

Notes for these inspections should be kept in a leather-bound 
field book. All of the pages should be ruled, vertically and 
horizontally, so as to form square spaces 1-7 of an inch on a 
This ruling will aid in making sketches which are quite 
often necessary on these inspections. 


Reports of these inspections can be written on a blank sheet, 


side. 


no special form being necessary. 


Personals 
Mr. W. D. Taylor has been appointed chief engineer of the 
Minneapolis & St. Louis and the Iowa Central, with office at 
Chicago, II. 
Mr. Irvin L. Simons has been appointed bridge engineer of 
the Chicago, Rock Island & Pacific, with office at Chicago, IIL. 


Robert M. Burns 


Robert M. Burns has been in the sailway equipment busi- 
ness for the past six or seven years, previous to which time 
he spent twenty years in car construction. Thirteen years 
cf this time was spent with the Pullman Car Co. in con- 
After leaving this company 





structing cars under contract. 
he was connected with the Pressel Steel Car Co., having 
contracted to construct thousand of the first steel 
underframe wooden cars that were placed in service. Mr. 


several 









» 











Burns is well known, being a member of a number of the 
He is very active in business, having a large 
among the railroads and industrial companies, 


Chicago clubs. 


clientele 








Robert M. Burns. 
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Protection 


If you could increase 
the service of the paint 
on your bridges, viaducts 
and other ssteel struc- 
| tures, wouldn’t it mean 

thousands of dollars 
saved to your company? 


DIXON’S 
Silica-Graphite 
PAINT 


has been cutting main- 
tenance costs for the last 





forty-five years. The 
secret of service that 
DIXON’S PAINT gives 
is due to the inert pig- 
ments that are practi- 
cally indestructible. 


Write for free booklet 
Philosophy of Protective Paint 


Joseph Dixon 
Crucible Co. 


JERSEY CITY, N. J. 

















ELLIS PATENT 
BUMPING POST 


f Noted for Simplicity, Strength and 
Lasting Qualities. Adapted to all 


Qa positions. 


ae sa Mechanical Mfg. Co., 


CHICAGO, ILL. 





jy 














Philadelphia Turntable Company 
of Philadelphia 


Locomotive and other Turntables 


CHICAGO 
Marquette Bldg. 


ST. LOUIS 
Commonwealth Trust Bldg. 





Railway Engineering 
and Track Standards 


| YEAR, $1.50 




















H. J. MCKEOWN 


MANUFACTURERS OF 








Contractors What 
om E. H. 
| Hoisting e , 
yaar | | Harriman 
has to say of 


Pa Driving 
< ki Engines 
“The 
Only 





CINCINNATI, OHIO 











Crabs and 
Way”’ 








Derrick 
Irons a 

“The ‘Alton’ is today the best railroad 
physically in the state of Illinois; the ser- 


Specialty 
= 
Jobbing Promptly Attended to 
vice it renders is far ahead of most of the 
railroads in the state: it has been made 250 


612 E. FRONT ST., BET. PIKE AND BUTLER 
er cent better for two-thirds of its orig- 


inal cost; it is a perfect physical proper- 
ty, wisely managed and run in the way to 
gre the people the best possible serv ice. 
ou may quote me in this respect." 
The Record-Herald, Chicago. 
Perfect Passenger Service between Chicago— 
St. Louis—Kansas City—Peoria—Springfield. 


W. L. ROSS, GEO. J. CHARLTON, 
Vice-President General Passenger Agent 
» Ul. 


Railway Engineering and 
Maintenance of Way 


Devoted to Track and Engineering 


SUBSCRIBE AND TELL 
YOUR FRIENDS 
ABOUT IT 
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COAL and ORE HANDLING 
PLANTS 


































































































Call ne all Pesan 


Elevators, Conveyors and 
Cable Railways 






Clam Shell Buckets 

















Hoisting Machinery and 


Plans only or complete installations . 
Correspondence Solicited 


WILLIAM J. HASKINS 


Member American Society Civil Engineers 
CONSULTING ENGINEER AND CONTRACTOR 





















50 Church St.,. NEW YORK 





Telephone Conne 





ction 4040 Cortlandt 
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THE BOWSER SYSTEM OF OIL STORAGE 





Because of its clean, econom- 
ical and convenient features, 
the Bowser System has been 
adopted by over twenty rail- 
road systems. For that reason 
it is recognized as 








THE STANDARD RAILWAY 
OIL STORAGE SYSTEM 





Bowser equipments have 
BOWSER SIGNAL TOWER INSTALLATION been installed and are in suc- 
cessful operation in oil houses, 





store-houses, machine shops, coach yards and signal towers. 
Everywhere oil is handled, the Bowser system can and should be used. Send for Bulletin VII. 





S. F. BOWSER @ CO., Inc. 
FORT WAYNE, INDIANA 

















MARSH MIXERS ARE BEST 


@ The officers of this company are the same 
who sold 3000 mixers. 
@ In doing this we met more than 10,000 
buyers. 
@ The experienced advice of these practical 
men—contractors, engineers and architects— 
gave us a world of information on which 
to base a new mixer. 
That’s how we are able 
To avoid all the faults. 
To keep all the good poiats and 


To incorporate new improvements, which you, if one 
of our former customers, may have suggested. 


These are some of the reasons why you should 
see us before buying a Concrete Mixer 
Write for Catalog 


MARSH COMPANY, 222.0! Celony Bids, CHICAGO 





























FR Fol DWV AD, : 
ENGINEERING October, 15a 


BRIDGE S- BUILDINGS ~CONTRACTING ~ SIGNALING - TRACK 








Frogs, Switches, Crossings, Stands 
and Special Track Work  HizhSrade Only 








WE OFFER A COMBINATION OF 
20 Years of Manufacturing Experience 


20 Acres of Manufacturing Facilities 


With the Most Modern Factory of Its Kind in the World 
Works at Springfield, Ohio. Absolutely Fire-Proof 
(Deliveries NOT Contingent Upon Fire or Flood) 

Our product is branded *‘I. S. & F. Co.’’---a guarantee that only First 
Quality and Best of Material is used throughout, and that all rail is 
drilled (not punched) and no other shop practices tending to reduce 
cost of manufacture, and detrimental to structure of the steel, are 
employed. No orders too large for our capacity. No order too small 
to have attention the day received. 


“I, S. & F.” Manganese Frogs, Model “Z” 


ARE 


HIGHEST IN EFFICIENCY 





LOWEST IN UP-KEEP 
The Indianapolis Switch and Frog Company 


SPRINGFIELD, OHIO 





New York Office, 29 Broadway. J. A. Foulks, Representative. 

















